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CBSE-Acad/Circular/2020 Date: 07 July, 2020 
Circular No: Acad 47/2020 


All Heads of Institutions affiliated to CBSE 


Subject: Revised Academic Curriculum for the session 2020-21 


The prevailing health emergency in the country and at different parts of the world as well as the 
efforts to contain the spread of Covid-19 pandemic has resulted in loss of class room teaching due 
to closure of schools. Therefore the Board has decided to revise the syllabi for classes IX-XII for the 
academic session 2020-21. The changes made in the syllabi have been finalised by the respective Course 
Committees with the approval of the Curriculum Committee and Governing Body of the Board. 


The revision of syllabi is a measure taken due to the extraordinary situation prevailing in the country 
and at different parts of the world. Considering the importance of achieving the level of learning, the 
syllabus has been rationalised to the extent possible by retaining the core concepts. 


The Heads of Schools and Teachers may ensure that the topics that have been reduced are also 
explained to the students to the extent required to connect different topics. However the reduced 
syllabus will not be part of the topics for Internal Assessment and year-end Board Examination. 
Alternative Academic Calendar and inputs from the NCERT on transacting the curriculum using 
different strategies may also be part of the teaching pedagogy. 


For Elementary Classes (I-VIII) schools may follow the Alternative Academic Calendar and Learning 
Outcomes specified by NCERT. 


The revised syllabi are available at the link: http://cbseacademic.nic.inRevisedcurriculum_2021.html 


(Dr. Joseph Emmanuel) 
Director (Academics) 
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Reduced Syllabus issued by CBSE for Academic Year 2020-21 
PHYSICS (Code No. 042) 


CLASS-XII 


Time : 3 Hours 





Chapter-1: Electric Charges and Fields 





Chapter-3: Current Electricity 





Chapter-5: Magnetism and Matter 


Chapter-6: Electromagnetic Induction 
Chapter-7: Alternating Current 
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Chapter-8: Electromaenetic waves 


Optics 






Chapter-10: Wave Optics 


Unit VII (Dual Nature of Radiation and Matter 


Atoms and Nuclei 
Chapter-12: Atoms 


a Chapter-13: Nuclei 


Electronic Devices 


Unit VIII 





Total 





Unit I : Electrostatics (23 Periods) 

Chapter-1 : Electric Charges and Fields 

Electric Charges; Conservation of charge, 
Coulomb’s law-force between two point charges, 
forces between multiple charges; superposition 
principle and continuous charge distribution. 
Electric field, electric field due to a point charge, 
electric field lines, electric dipole, electric field due 
to a dipole, torque on a dipole in uniform electric 
Held. Electric flux, statement of Gauss's theorem 
and its applications to find field due to infinitely 
long straight wire, uniformly charged infinite 
plane sheet. 


Chapter-2 and 


Electrostatic Potential 
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Chapter-2: Electrostatic Potential and Capacitance 











Magnetic Effects of Current and Magnetism 
Chapter-4: Moving Charges and Magnetism 














Electromagnetic Induction and Alternating Currents 
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Chapter-11: Dual Nature of Radiation and Matter 

















B 


Chapter-14: Semiconductor Electronics : Materials, Devices and 
Simple Circuits 





Total Marks 70 
No. of Periods | Marks 





16 






— O Chapter-9: Ray Optics and Optical Instruments 
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system of charges; equipotential surfaces, 
electrical potential energy of a system of two point 
charges and of electric dipole in an electrostatic 
field. 


Conductors and insulators, free charges and 
bound charges inside a conductor. Dielectrics and 
electric polarisation, capacitors and capacitance, 
combination of capacitors in series and in parallel, 
capacitance of a parallel plate capacitor with and 
without dielectric medium between the plates, 
energy stored in a capacitor. 


Unit II : Current Electricity 
Chapter-3 : Current Electricity 


15 Periods 


Electric current, flow of electric charges in a 
metallic conductor, drift velocity, mobility and 
their relation with electric current; Ohm’s law, 


Capacitance | | 
Electric potential, potential difference, electric 
potential due to a point charge, a dipole and 
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rical resistance, V-I characteristics (linear and 
linear), electrical energy and power, electrical 
tivity and conductivity; temperature 
'ndence of resistance. 


rnal resistance of a cell, potential difference 
emf of a cell, combination of cells in series 
in parallel, Kirchhotf's laws and simple 
lications, Wheatstone bridge, metre bridge 
alitative ideas only) 


entiometer - principle and its applications to 
asure potential difference and for comparing 
F of two cells; measurement of internal 
istance of a cell (qualitative ideas only) 


it HI : Magnetic Effects of Current and 
ignetism 16 Periods 


apter-4 : Moving Charges and Magnetism 
mcept of magnetic field, Oersted's experiment. 


ot - Savart law and its application to current 
rrying circular loop. 

mpere’s law and its applications to infinitely 
ng straight wire. Straight and toroidal solenoids 
nly qualitative treatment), force on a moving 
large in uniform magnetic and electric fields 


orce on a current-carrying conductor in a 
niform magnetic field, force between two parallel 
urrent-carrying conductors-definition of ampere, 
orque experienced by a current loop in uniform 
nagnetic field; moving coil galvanometer-its 
urrent sensitivity and conversion to ammeter 
nd voltmeter. 


-hapter-5 : Magnetism and Matter 


-urrent loop as a magnetic dipole and its magnetic 
lipole moment, magnetic dipole moment of a 
evolving electron, bar magnet as an equivalent 
olenoid, magnetic field lines; earth’s magnetic 
ield and magnetic elements. 


Init IV Electromagnetic Induction and 
]ternating Currents 19 Periods 


hapter-6 : Electromagnetic Induction 
lectromagnetic induction; Faraday’s laws, 


duced EMF and current; Lenz's Law, Eddy 
irrents. Self and mutual induction. 


hapter—7 : Alternating Current 


ternating currents, peak and RMS value 

alternating current/voltage; reactance and 
ipedance; LC oscillations (qualitative treatment 
ly), LCR series circuit, resonance; power in AC 
‘cuits. 


AC generator and transformer. 
Unit V : Electromagnetic Waves 
Chapter-8 : Electromagnetic Waves 


Electromagnetic waves, their characteristics, their 
Transverse nature (qualitative ideas only). 


Electromagnetic spectrum (radio ^ waves, 
microwaves, infrared, visible, ultraviolet, X-rays, 
gamma rays) including elementary facts about 
their uses. 


Unit VI : Optics 18 Periods 
Chapter-9 : Ray Optics and Optical Instruments 


Ray Optics : Refraction of light, total internal 
reflection and its applications, optical fibres, 
refraction at spherical surfaces, lenses, thin lens 
formula, lensmaker's formula, magnification, 
power of a lens, combination of thin lenses in 
contact, refraction of light through a prism. 


Optical instruments: Microscopes and 
astronomical telescopes (reflecting and refracting) 
and their magnifying powers. 


Chapter-10 : Wave Optics 


Wave optics : Wave front and Huygen’s principle, 
reflection and refraction of plane wave at a 
plane surface using wave fronts. Proof of laws of 
reflection and refraction using Huygen’s principle. 
Interference, Young's double slit experiment and 
expression for fringe width, coherent sources and 
sustained interference of light, diffraction due to 
a single slit, width of central maximum. 


Unit VII : Dual Nature of Radiation and Matter 
07 Periods 


: Dual Nature of Radiation and 


02 Periods 


Chapter-11 
Matter 
Dual nature of radiation, Photoelectric effect, 
Hertz and Lenard’s observations; Einstein's 
photoelectric equation-particle nature of light. 
Experimental study of photoelectric effect 
Matter waves-wave nature of particles, de-Broglie 
relation. 

Unit VIII : Atoms and Nuclei 

11 Periods 

Chapter-12 : Atoms 

Alpha-particle scattering experiment; 


Rutherford's model of atom; Bohr model, energy 
levels, hydrogen spectrum. 


Chapter-13 : Nuclei 
Composition and size of nucleus. 


Nuclear force : Mass-energy relation, mass defect, 
nuclear fission, nuclear fusion. 


Unit IX : Electronic Devices 7 Periods 
Chapter-14 Semiconductor Electronics: 
Materials, Devices and Simple Circuits 

Energy bands in conductors, semiconductors and 
insulators (qualitative ideas only) 

Semiconductor diode - I.V characteristics in 
forward and reverse bias, diode as a rectifier; 
Special purpose p-n junction diodes: LED, 
photodiode, solar cell. 


m n1 a Mi a 


Contd. Syllabus..... 


Practicals Total Periods 32 

The record to be submitted by the students at 

the time of their annual examination has to 
include : 

® Record of at least 8 Experiments [with 4 from 

each section], to be performed by the students. 

O Record of at least 6 Activities [with 3 each from 

section A and section B], to be demonstrated 
by teacher. 


Evaluation Scheme 


Time Allowed: Three hours 







Viva on experiments and activities 


SECTION-A 
Experiments : 
1. To determine resistivity of two / three wires by 
plotting a graph for potential difference versus 
current. 
To find resistance of a given wire / standard 
resistor using metre bridge. 

OR 

Io verify the laws of combination (series) of 
resistances using a metre bridge. 


P 


To verity the laws of combination (parallel) of 
resistances using a metre bridge. 

3. Io compare the EMF of two given primary cells 
using potentiometer. 

OR 
To determine the internal resistance of given 
primary cell using potentiometer. 

4. To determine resistance of a galvanometer by 
haif-deflection method and to find its figure of 
merit. 

5. To convert the given galvanometer (of known 
resistance and figure of merit) into a voltmeter 
of desired range and to verify the same. 

OR 
To convert the given galvanometer (of known 
resistance and figure of merit) into an ammeter 
of desired range and to verify the same. 

6. To find the frequency of AC mains with a 
sonometer. 

Activities 

1. To measure the resistance and impedance of an 
inductor with or without iron core. 


Two experiments one from each section 
Practical record [experiments and activities] 


m | smk C| 


Max. Marke: 30 


8+8 Marks 











2. To measure resistance, voltage (AC/DC), 
current (AC) and check continuity of a given 
circuit using multimeter. 

3. Io assemble a household circuit comprising 
three bulbs, three (on/off) switches, a fuse and 
a power source. 

4. Io assemble the components of a given 
electrical circuit. 

5. lo study the variation in potential drop with 
length of a wire for a steady current. 

6. Io draw the diagram of a given open circuit 
comprising at least a battery, resistor/rheostat, 
key, ammeter and voltmeter. Mark the 
components that are not connected in proper 
order and correct the circuit and also the circuit 
diagram. 

SECTION-B 

Experiments : 

1. To find the focal length of a convex lens by 
plotting graphs between u and v or between 
1/u and 1/v. 

2. lo find the focal length of a convex mirror, 
using a convex lens. 

OR 
To find the focal length of a concave lens, using 
a convex lens. 

3. To determine angle of minimum deviation for 
a given prism by plotting a graph between 
angle of incidence and angle of deviation. 

4. lo determine refractive index of a glass slab 
using a travelling microscope. 

5. To find refractive index of a liquid by using 
convex lens and plane mirror. 
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Contd. Syllabus..... 


6. To draw the I-V characteristic curve fora p-n 4. 


junction diode in forward bias and reverse 
bias. 
Activities 
1. To identify a diode, an LED, a resistor and a 
capacitor from a mixed collection of such items. 
2. Use of multimeter to see the unidirectional flow 
of current in case of a diode and an LED and 
check whether a given electronic component 
(e.g., diode) is in working order. 
3. To study effect of intensity of light (by varying 
distance of the source) on an LDR. 





To observe refraction and lateral deviation o! 
beam of light incident obliquely on a glass sla 
5. To observe polarization of light using tv 
Polaroids. | 
6. To observe diffraction of light due to a thin sl 
7. To study the nature and size of the ima; 
formed by a (i) convex lens, (ii) concave mirr 
on a screen by using a candle and a screen (f 
different distances of the candle from the ler 
mirror). | 8 
8. To obtain a lens combination with the specifie 
focal length by using two lenses from the give 


set of lenses. 


Practical Examination for Visually Impaired Students of 
Class XII Evaluation Scheme 


Time Allowed: Two hours 





Identification/Familiarity with the apparatus 


Practical Record 
Viva 
Total 


General Guidelines 
O The practical examination will be of two hour 
duration. 

O A separate list of ten experiments is included 
here, 

@ The written examination in practicals for these 
students will be conducted at the time of 
practical examination of all other students. 

e The written test will be of 30 minutes duration. 

e The question paper given to the students 
should be legibly typed. It should contain 
a total of 15 practical skill based very short 
answer type questions. A student would be 
required to answer any 10 questions. 
€ A writer may be allowed to such students as 
per CBSE examination rules. 
€ All questions included in the question papers 
should be related to the listed practicals. 
Every question should require about two 
minutes to be answered. 
€ These students are also required to maintain a 
practical file. A student is expected to record at 
least five of the listed experiments as per the 
specific instructions for each subject. These 
practicals should be duly checked and signed 
by the internal examiner. 
€ The format of writing any experiment in the 
practical file should include aim, apparatus 


required, simple theory, procedure, related 
practical skills, precautions etc. 


Written test (based on given/prescribed practicals) 


Max. Marks: 3 


€ Questions may be generated jointly by tk 
externalinternal examiners and used fc 
assessment. 

€ [he viva questions may include questior 












based on basic theory/principle/concep 

apparatus/ | materials/chemicals require 

procedure, precautions, sources of error etc. 
Class XII 


A. Items for Identification/ familiarity with th 


apparatus for assessment in 
experiments) 


Meter scale, general shape of the voltmete 
ammeter, battery/power supply, connectin 
wires, standard resistances, connecting wire 
voltmeter/ammeter, meter bridge, screw gaug 
jockey Galvanometer, Resistance Box, standar 
Resistance, connecting wires, Potentiomete 
jockey, Galvanometer, Lechlanche cell, Danie 
cell [simple distinction between the two vis- 
vis their outer (glass and copper) containers 
rheostat connecting wires, Galvanomete 
resistance box, Plug-in and tapping key 
connecting wires battery/power supply, Diodi 
Resistor (Wire-wound or carbon ones wit 
two wires connected to two ends), capacitor 
(One or two types), Inductors, Simple electri 
electronic bell, battery/power supply, Plug-i 
and tapping keys, Convex lens, concave len: 
convex mirror, concave mirror, Core/holloy 


wooden cylinder insulated wi 
; Wire, ferromaeneti 
rod, Transform on a ams! s H " gn 


practicals (A 





Contd. Syllabus..... 


B. List of Practicals 8. To design an inductor coil and to know the 
1. To OS the resistance per cm of a given effect of 

wire otting a ere ; 

Weeer? á 5 à graph between voltage and (i) change in the number of turns 
2. To verify the laws of combination (series/ (ii) Introduction of ferromagnetic material as its 

pe combination) of resistances by Ohm's core material on the inductance of the coil. 

aw l i " 

9. Todesigna (i) step up (ii) step down transformer 

3. To find the resistance of a given wire / standard on a given core and know the relation between 


resistor using a meter bridge. 


4. To compare the emt of two ej i 
cells using a potentiometer. Siven primary Note : The above practicals may be carried out 


5. To determine the resistance of a galvanometer in an experiential manner rather than recording 
by half deflection method. observations. 
6. ‘aan a resistor, capacitor, inductor and Prescribed Books: 
lode trom a mixed collection of such items. 1. Physics, Class XII, Part -I and II, Published by 


7. To understand the principle of (i) a NOT gate 
s: NCERT 
(ii) an OR gate (iiijan AND gate and to Pos 
their equivalent circuits using a bell and cells/ 


its input and output voltages. 


2. Laboratory Manual of Physics for class XII 


battery and keys /switches Published by NCERT. 
QUESTION PAPER DESIGN 
Physics (Code No. 042) 


Class XII (2020-21) 


Board Examination- Theory 
Maximum Marks : 70 Duration : 3 hours 


S. Total Approximate 
Typology of Questions Percentage 


1. |Remembering : Exhibit memory of previously learned material by 
recalling facts, terms, basic concepts, and answers. 
Understanding : Demonstrate understanding of facts and ideas 38% 










by organizing, comparing, translating, interpreting, giving 
descriptions, and stating main ideas 


Applying : Solve problems to new situations by applying "Is 

knowledge, facts, techniques and rules in a different way. 32% 
Analysing : Examine and break information into parts Te 
identifying motives or causes. Make inferences and find evidence 


to support generalizations 

Evaluating : Present and defend opinions by making judgments 
about information, validity of ideas, or quality of work based on a 

set of criteria. 

Creating : Compile information together in a different way by 
combining elements in a new pattern or proposing alternative 


solutions. 






























21 30% 


















Practical : an Mala 2. The above template is only a sample. Suitable 
internal variations may be made for generating 
similar templates keeping the overall weightage 
to different form of questions and typology of 
questions same. 





Note : 
1. Internal Choice : There is no overall choice in the 
paper. However, there will be at least 33% inter- 


nal choice. 


(15) 





"SR 
. DEDUCTED PORTION 
Physics (Code No. 042) Class XII 


1. Electric charges and fields 


unitormly charged thin spherical shell (field inside and outside). 
3. Current Electricity 
















Carbon resistors, colour code for carbon resistors; series and parallel combinations of resistors 
4. Moving Charges and Magnetism 

Cyclotron 
». Magnetism and Matter 
magnetic field intensity due to a magnetic dipole (bar magnet) along its axis and perpendicular to 
its axis, torque on a magnetic dipole (bar magnet) in a uniform magnetic field; 
Para-, dia- and ferro - magnetic substances, with examples. Electromagnets and factors affecting 


their strengths, permanent magnets. 
7. Alternating Current 
power factor, wattless current. | 
Dasic idea of displacement current, | 
9. Ray Optics and Optical Instruments | 
Reflection of light, spherical mirrors,(recapitulation) mirror formula, Scattering of light - blue 
colour of sky and reddish appearance of the sun at sunrise and sunset. 
resolving power of microscope and astronomical telescope, polarisation, plane polarised light, 
Brewster's law, uses of plane polarised light and Polaroids. 
11. Dual Nature of radiation and matter 
13. Nuclei 
Radioactivity, alpha, beta and gamma particles/rays and their properties; radioactive decay law, 
half life and mean life 
binding energy per nucleon and its variation with mass number 
14. Semiconductor Electronics: Materials, Devices and Simple Circuits 
Zener diode and their characteristics, zener diode as a voltage regulator. 


Practicals : No investigatory project and Activity to be demonstrated 
6 experiments (clubbed based on skills ) in place of 12 
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5 Study Tips to follow amid the Pandemic 


Feeling under pressure? Missing your classroom learning? 


There's just no denying it that self-learning without enough guidance from the teachers ís hard. The 
coronavirus Pandemic may have completely altered the educational system and left you hooked to 
the computer screens. d 


But don’t worry, Oswaal Books got you covered! Here are 5 useful ways to make your learning simple. 





1. Schedule the Day 

“Don't put off things for tomorrow that can be done today”. As the schools are closed and 
there is no hope of them opening any time soon, you might start procrastinating. Chalk out a 
plan for your day, dividing your time optimally between studies and recreation. It's a great 
feeling crossing out the tasks that are scheduled for a day. 
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2. Attend your Classes 
Obvious isn’t it? But for many students, staying in bed is the most tempting thing to do right 
now. You should get yourself to every online class and take notes with utmost attention. 
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3. Keep a Distance from Devices 

Although phones and laptops are very useful for having the information on the fingertips, and 
now for the smooth exchange of classroom resources. But you should keep them at bay while 
self-studying except during classes. 
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4. Refer to Help Books 

Just going through textbooks for board exam preparation will not suffice. It is imperative to 
refer to help books, especially now when you don’t have your teachers around and thus no 
access to additional practice material. 
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5. Keep Yourself Active 

You are not meeting friends nor going out for any extra-curricular activities, this is bound to 
make you inactive and feel lethargic. You need to push yourself and retrain your mind to try 
new things to boost your creativity. This will not only help you rediscover yourself but will 
also better your retention and concentration. 
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General Instructions : 


Read the following instructions very carefully and strictly follow them : 
(i) This question paper comprises four sections — A, B, C and D 
(ii) There are 37 questions in the question paper. All questions are compulsory. 
(iii) Section A : Q. no. 1 to 20 are very short-answer type questions carrying 1 mark each. 
(iv) Section B : Q. no. 21 to 27 are short-answer type questions carrying 2 marks each. 
(v) Section C : Q. no. 28 to 34 are long-answer type questions carrying 3 marks each. 
(vi) Section D : Q. no. 35 to 37 are also long answer type questions carrying 5 marks each. 


(vii) There is no overall choice in the question paper. However, an internal choice has been provided in two questions of one 
mark, two questions of two marks, one question of three marks and all the three questions five of marks. You have to 
attempt only one of the choices in such questions. 


(vii) However, separate instructions are given with each section and question, wherever necessary. 
(ix) Use of calculators and log tables is not permitted. 
(x) You may use the following values of physical constants wherever necessary : 
p =5x W my 
h = 6.63 x 10% Js 
e =16x10*”C 
ug =m 107 Toma" 
E BE sc rr eer? 
l| 29x10 NmiC2 
478, 
Mass of electron (m,) = 9.1 x 10! kg 
Mass of neutron = 1.675 x 10 kg 
Mass of proton = 1.673 x 10” kg 
Avogadro's number = 6.023 x 10? per gram mole 


Boltzmann constant = 1.38 x 10% JK" 





Delhi Set - I 55/5/1 
2. Photodiodes are used to detect 
SECTI ON em A (a) radio waves (b) gamma rays 
(c) IR rays (d) optical signals 1 
Note : Select the most appropriate option from those 3. The selectivity of a series LCR a.c. circuit is large, 
given below each question. when 

1. The relationship between Brewester angle © and (a) Lis large and R is large 
the speed of light ‘v’ in the denser medium is (b) Lis small and R is small 
(a) otan 0 = c (b) ctan 0 =? (c) Lis large and R is small 


(c) osin0 = c (d) csin0 = v 1 (d L= Ë 1 





20 


4, y graph showing the correct variation of linear momentum (p 
A) is 


OSWAAL CBSE Sample Question Papers, PHYSICS, Class-XIl 


) of a charge particle with its de Broglie wavelength 


"LL 


5. The wavelength and intensity of light emitted by an 


LED depend upon 
(a) forward bias 
semiconductor. 
(b) energy gap of the semiconductor and reverse 
bias. 
(c) energy gap only. 
(d) forward bias only. 1 


and energy gap of the 


6. A charge particle after being accelerated through 


a potential difference “V’ enters in a uniform 
magnetic field and moves in a circle of radius r. If V 
is doubled, the radius of the circle will become 


b) Zr — (c) 4r (d) = 1 


(a) 2r 


7. The electric flux through a closed Gaussian surface 


depends upon 

(a) Net charge enclosed and permittivity of the 
medium 

(b) Net charge enclosed, permittivity of the 
medium and the size of the Gaussian surface 

(c) Net charge enclosed only 

(d) Permittivity of the medium only 1 


8. If photons of frequency v are incident on the 


surfaces of metals A and B of threshold frequencies 


= and : respectively. The ratio of the maximum 


2 


kinetic energy of electrons emitted from A to that 
from B is 


(a) 2:3 (b) 3:4 
(e) 1:3 (d) V3 :J2 1 
9. The power factor of a series LCR circuit at resonance 
will be 
| | 
1 0 E = d) — 1 
(a) (b) uU = (d) a 


10. A biconcave lens of power P vertically splits into 


two identical plano concave parts. The power of 
each part will be 


(a) 2P (b) > () Pd) 


S|? 
— 


Note : Fill in the blanks with appropriate answer. 
11. The physical quantity having SI unit NC ! m is 


1 


12. A copper wire of non-uniform area of cross- 


section is connected to a d.c. battery. The physical 
quantity which remains constant along the wire 
is 1 


13. A point charge i is placed at the centre of a hollow 


conducting sphere of internal radius ‘r and outer 


14. 


15. 


Note : 


16. 


12. 


18. 


13. 


20. 


radius ‘27. The ratio of the surface charge density 
of the inner surface to that of the outer surface will 
be 1 
The a property of materials C, Si and 
Ge depends upon the energy gap between their 
conduction and valence bands. 1 
The ability of a junction diode to _ | an 
alternating voltage, is based on the fact that it allows 
current to pass only when it is forward biased. 1 
Answer the following : 

Define the term ‘current sensitivity’ of a moving 
coil galvanometer. 1 
Depict the fields diagram of an electromagnetic 
wave propagating along positive X-axis with its 
electric field along Y-axis. 1 
Write the conditions on path difference under which 
(i) constructive and (ii) destructive interference 
occur in Young's double slit experiment. 1 
Plot a graph showing variation of induced emt 
with the rate of change of current flowing through 
a coil. 1 

OR 

A series combination of an inductor (L), capacitor (C) 
and a resistor (R) is connected across an a.c. source 
of emf of peak value E, and angular frequency (c). 
Plot a graph to show variation of impedance of the 
circuit with angular frequency (c). 1 
An electron moves along +x direction. It enters 
into a region of uniform magnetic field B directed 
along —z direction as shown in fig. Draw the shape 


of trajectory followed by the electron after entering 
the field. 





OR 


A square-shaped current-carrying loop MNOP is 
placed near a straight, long current-carrying wire 
AB as shown in the fig. The wire and the loop lie in 
the same plane. If the loop experiences a net force 
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F towards the wire, find th 
on the side ‘NO’ of the loo 


P. 
A 
l 
M I, N 
4 [ 
P O 
B 2 


SECTION - B 


21. Derive the expression for the torque acting on an 


23. 


electric dipole, when it is held in a uniform electric 
field. Identify the orientation of the dipole in the 
electric field, in which it attains a stable equilibrium. 


2 
OR 


Obtain the expression for the energy stored in a 
capacitor connected across a de battery. Hence, 
define energy density of the capacitor. 2 
Gamma rays and radio waves travel with the same 
velocity in free space. Distinguish between them in 
terms of origin and the main application. 2 
Light from a sodium lamp (S) passes through two 
polaroid sheets P, and P; as shown in fig. What will 
be the effect on the intensity of the light transmitted 
(a) by P, and (b) by P, on rotating polaroid P, about 
the direction of propagation of light ? Justify your 
answer in both cases. 


OR 
Define the term ‘wavefront of light’. A plane wave 
front AB propagating from denser medium (1) into 
a rarer medium (2) is incident on the surface P,P, 
separating the two media as shown in fig. 


Using Huygen's principle, draw the secondary 


wavelets and obtain the refracted wavefront in the 
diagram. 


B 


e magnitude of the force 


24, 


25. 


26. 


27. 


31. 


32. 


21 


A heavy nucleus P of mass number 240 and binding 
energy 7.6 MeV per nucleon splits in to two 
nuclei Q and R of mass numbers 110 and 130 and 
binding energy per nucleon 8.5 MeV and 8.4 MeV, 
respectively. Calculate the energy released in the 
fission. 2 


Figure shows the stopping potential (V) for the 


photoelectron versus 5 graph, for two metals A 


and B, À being the wavelength of incident light. 
A 
Vo B 


sepe 


(a) How is the value of Planck's constant determined 

from the graph ? 

(b) If the distance between the light source and the 
surface of metal A is increased, how will the 
stopping potential from electrons emitted from 
it be effected ? Justify your answer. 

Use Bohr's model of hydrogen atom to obtain the 

relationship between the angular momentum and 

the magnetic moment of revolving electron. 2 

in a single slit diffraction experiment, width of 

the slit is increased. How will the (a) size and (b) 

intensity of central bright band be affected? Justify 

your answer. 2 


| SECTION - C | 


(a) Differentiate between electrical resistance and 

resistivity of a conductor. 

(b) Two metallic rods, each of length L, area of 
cross-section A; and A,, having resistivity p, 
and p, are connected in parallel across a d.c. 
battery. Obtain the expression for the effective 
resistivity of this combination. 3 

Calculate the de Broglie wavelength assosciated 

with the electron revolving in the first excited state 

of hydrogen atom. The ground state energy of 

hydrogen atom is [113.6 eV. 3 

(a) Define the term decay constant of a radioactive 

substance. 


(b) The half-life of “SU undergoing a decay is 4.5 x 
10" years. Calculate the activity of 10 g sample of 


238 
SH, 3 
92 
What is a solar cell? Draw V-I characteristics. Explain 
the three processes involved in the working. 3 
OR 


Draw the circuit diagram of a full wave rectifier. 
Explain its working showing its inputs and output 
waveforms. 3 


An optical instrument uses a lens of power 100 D 
for objective lens and 50 D for its eyepiece. When 


zg 
Serpents | dä lr 








ER 


the tube length is kept at 25 cm, the final image is 
formed at infinity. 
(a) Identify the optical instrument. 
(b) Calculate the magnification produced by the 
instrument. 3 
33. (a) Two point charges q, and q, are kept at a distance 
of r, in air. Deduce the expression for the 
electrostatic potential energy of the system. 
(b) If an external electric field (E) is applied on the 
system, write the expression for total energy of this 
system. 3 
34. When a conducting loop of resistance 10 0 and area 
10 cm? is removed from external magnetic field 
acting normally, the variation of induced current in 
the loop with time is as shown in the figure — 





(0.0) 
Find the 
(a) total charges passed through the loop. 
(b) change in magnetic flux through the loop. 
(c) magnitude of the magnetic field applied. 3 


SECTION - D 


35. (a) Define the term 'focal length of a mirror' with 
the help of any diagram. Obtain the relation 
between focal length and radius of curvature. 

(b) Calculate the angle of emergence (e) of the ray of 
light incident normally on the face AC of a glass 
prism ABC of refractive index ./3 . How will the 
angle of emergence change qualitatively, if the 
ray of light emerges from the prism into a liquid 
of refractive index 1.3 instead of air ? 


1.0 (t in s) 


C 





(a) Define the term resolving power of a telescope’, 


How will the resolving power be effected with 
increase in 


(i) Wavelength of light used. 
(ii) Diameter of the objective lens. 
Justify your answers. 


(b) A screen is placed 80 cm from an object. The image 
of the object on the screen is formed by a convex 


36. 


37. 


lens placed between them at two different locations 
seperated by a distance 20 cm. Determine the focal 


length of the lens. o 5 
(a) Show that an ideal conductor does not dissipate 


power in an a.C. circuit. | 
(b) The variation of inductive reactance (X; ) of an 


inductor with the frequency (f) of the a.c. source 
of 100 V and variable frequency is shown in the 


figure. 
(XL, OQ) 
60 


40 
Bn 





O — 100 200 300 
f(in Hz) 
(i) Calculate the self-inductance of the inductor. 
(ii) When this inductor is used in series with a 
capacitor of unknown value and a resistor of 10 
Q at 300s !, maximum power dissipation occurs 
in the circuit. Calculate the capacitance of the 
capacitor. 5 
OR 

A conductor of length '/ is rotated about one 
of its ends at a constant angular speed ‘œ’ in a 
plane perpendicular to a uniform magnetic 
field B. Plot graphs to show variations of the 
emf induced across the IP variations of the 
emf induced across the ends of the conductor 
with (i) angular speed and (ii) length of the 
conductor l. 
Two concentric circular loops of radii 1 cm and 
20 cm are placed coaxially. 
(i) Find mutual inductance of the arrangement. 
(ii) If the current passed through the outer 

loop is changed at a rate of 5 A/ms, find 

the emf induced in the inner loop. Assume 


the magnetic field on the inner loop to be 
uniform. 5 


(a) Write two important 
equipotential surfaces. 
(b) A thin circular ring of radius r is charged 
uniformly so its linear charge density becomes 
D. Derive an expression for the electric field at 
à point P at a distance x from it along the axis of 
the ring. Hence, prove that for large distance (x 
>> r), the ring behaves as a point charge. 5 


(a 


w 


(b 


— 


characteristics of 


(a) State Gauss's law on electrostatics and derive 
an expression for the electric field due to a long, 


straight and thin uniformly charged wire (linear 
charge density A ) at a point lying at a distance r 
from the wire. 
(b) The magnitude of electric field (in NC^)) in a 

region varies with the distance r (in m) as 


E=10r+5 
By how much, does the electric potential 
increase in moving from point at r = 1 m toa 


point at r = 10 m. 5 


: EEE y, 
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6. A biconvex lens of focal length f is cut into two 


identical plano convex lenses. The focal length of 
each part will b 


(a) f (b) i (c) 2f (d) 4f 1 


7. The phase difference between the current and d the 
voltage in series LCR circuit at resonance is 


(a) x (b) = (c) : (d) zero 1 


8. Photons of frequency v are incident on the surface 


of two metal A and B of threshold frequencies zi 





EA 
and e"? respectively. The ratio of maximum kinetic 


energy of electrons emitted from A to that from B is 
1 
(a) 2:3 (b) 4:3 (c) 3:4 (d) 3:2 


SECTION - B 


21. (a) Define one Becquerel. 


Delhi Set - III 


SECTION - B 


21. Write the shortcomings of Rutherford atomic model. 
Explain how these were overcome by the postulates 
of Bohr's atomic model. 2 


24. Calculate for how many years the fusion of 2.0 kg 
deuterium will keep 800 W electric lamp glowing. 
Take the fusion reaction as 


7H+{H > He+¿n+3.27 MeV 


SECTION - C 


28. (a)Define the term ‘half-life’ of a radioactive 
substance. 
(b) The half life of $U undergoing alpha decay is 
4.5 x10? years calculate the activity of 5g sample of 
ST 3 
92 ° , . 
29. Explain the information of potential barrier and 


depletion region in a p-n junction diode. What 
is effect of applying forward bias on the width of 


depletion region ? 3 


Outside Delhi Set - I 


23. 


30. 


33. 


30. 


32. 


33. 
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(b) A radioactive substance disintegrates into 

two types of daughter nuclei, one type with 

disintegration constant (1, and the other type 

with disintegration constant ` . Determine the 

half-line of the radioactive substance. 2 
In case of photoelectric effect experiment, explain 
the following facts, giving reasons. 


(a) The wave theory of light could not explain the 
existence of the threshold frequency. 


(b) The photo electric current increases with 
increase in the intensity of incident light. 2 


SECTION - C 


(a) Define internal resistance of a cell. 


(b) A cell of emf E and internal resistance r is 
connected across a variable resistor R. Plot the 
shape of graphs showing variation of terminal 
voltage V with (i) R and (ii) circuit current I. 3 

Draw the curve showing the variation of binding 

energy per nucleon with the mass number of 

nuclei. Using it explain the fusion of nuclei lying 
on ascending part and fission of nuclei lying on 


descending part of this curve. 3 
55/5/3 

OR | 

What is photo diode ? Briefly explain its working 

and draw its V-I characteristics. 3 


Calculate the de Broglie wavelength associated with 
the electron in the 2™ excited state of hydrogen 
atom. The ground state energy of the hydrogen 
atom is 13.6 eV. 3 


(a) Two point charges + Q, and - Q, are placed r 
distance apart. Obtain the expression for the 
amount of work done to place a third charge 
Q; at the midpoint of the line joining the two 
charges. 

(b) At what distance from charge + Q, on the line 
joining the two charges (in terms of Q,, Q, and 
r) will this work done be zero? 3 

An optical instrument uses an objective lens of 

power 100 D and an eyepiece of power 40 D. The 

final image is formed at infinity when the tube 
length of the instrument is kept at 20 cm. 

(a) Identify the optical instrument. 

(b) Calculate the angular magnification produced 

by the instrument. 3 


55/4/1 


SECTION - A 


Select the most appropriate option from those given below each question. 
1. A cell of emf E and internal resistance r is connected across a variable external resistance R. The graph of terminal 
potential difference V asa function of R is : 





v V 


tri 


(a) 
A uniform wire of resistance 2R is bent in the form 


of a circle. The effective resistance between the ends 
of any diameter of the circle is : 


wm &R wf wi" 
A current I flows through a long straight conductor 
which is bent into a circular loop of radius R in the 
middle as shown in the figure. 





The magnitude of the net magnetic field at point O 
will be : 


| 
(a) Zero (b) oes n) 
ds IN 
M d Hol l- aa | 
(c) AnR (e) 2R\ n) 1 


4. A circular loop of radius r, carrying a current I lies 
in y-z plane with its centre at the origin. The net 
magnetic flux through the loop is : 

(a) directly proportional to r 

(b) zero 

(c) inversely proportional to r 

(d) directly proportional to | l 

5. The kinetic energy of a proton and that of an 
a-particle are 4 eV and 1 eV, respectively. The ratio 
of the deBroglie wavelengths associated with them, 
will be : 


(a) 2:1 o 151 ei 1:2 ia) 4:1 1 


6.A photocell connected in an electrical circuit is placed 


at a distance "d from a source of light. As a result, 
current I flows in the circuit. What will be the 
current in the circuit when the distance is reduced 


d 
to '—'? 
> 


(b) 21 (c) 41 


I 
(a) ! (d) ^ 1 


7. Acurrent of 10 A is flowing from east to west in a 


long straight wire kept on a horizontal table. The 
magnetic field developed at a distance of 10 cm due 
north on the table is : 

(a) 2 x 10? T, acting downwards 

(b) 2 x 10? T, acting upwards 

(c) 4 x 10 T, acting downwards 

(d) 4 x 10 T, acting upwards 1 
When a wave undergoes reflection at an interface 
from rarer to denser medium, adhoc change in its 





10. 


14. 


15. 


16. 


EF, 
18. 


19. 


20. 


V 
R R 
(c) d 1 
phase IS : 
, T 
vi wo OF Ol 1 


Paschen series of atomic spectrum of hydrogen gas 

lies in : 

(a) Infrared region 

(b) Ultraviolet region 

(c) Visible region MM f 

(d) Partly in ultraviolet and partly in visible region 
l 1 

In the a-particle scattering experiment, the shape 

of the trajectory of the scattered a—particles depend 

upon : 

(a) only on impact parameter 

(b) only on the source of a- particles | 

(c) both impact parameter and source of a- 

particles 

impact parameter and the screen material of 

the detector 1 

Note : Fill in the blanks with appropriate answer. 

lorque acting on an electric dipole placed in an 

electric field is maximum when the angle between 

the electric field and the dipole moment IS ` ki 

A proton released from rest in an electric field, will 

start moving towards a region of _ potential in 

the field. 1 

lo minimise error in the 

determination ofunknown resistance of a conductor 


(d) 


the percentage 
in meter bridge experiment, the balance point is 


adjusted near ofthe wire. 


OR 
In potentiometer, a long uniform wire is used to 
potential gradient along the wire. 1 








Unpolarised light of intensity I, is incident on two 
crossed polaroids. The intensity of light transmitted 
by the combination will be 1 
Name the particle emitted spontaneously in the 
following nuclear reaction : 

SP > S+0+ 

1 
Answer the following : 


The work done in moving a charge particle between 
two points in an uniform electric field, does not 
depend on the path followed by the particle. Why ? 
Define magnetic declination at a place on earth i 
An A.C. source with variable frequency is 
connected to a parallel plate capacitor. How will the 
displacement current be affected with the decrease 
in frequency of the source ? 1 
An astronomical telescope may be a refracting type 
or a reflecting type. Which of the two produces 
image of better quality ? Justify your answer. 1 
Can a slab of p-type semiconductor be physically 
joined to another n-type semi-conductor slab to form 
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21. 


22. 


23. 


25. 


26. 


p-n Junction ? Justify vour 

| OR 
In a p-n junction diode 
low as compared to the 
reason. 


answer. 1 


the forward bias resistance is 
reverse bias resistance. Give 


1 
SECTION - B 


Find the total charge stored in the network of 


capacitors connected between A and B as shown in 
figure : 


BUF SAME 
A 


A B 


6 uF AP uF 


AN 
2 


A wire of length L, has a resistance R,. It is gradually 

stretched till its length becomes 2 L,. 

(a) Plot a graph showing variation of its resistance 
R with its length L during stretching. 

(b) What will be its resistance when its length 
becomes 2 L,? 2 

A resistor R and an inductor L are connected in 

series to a source of voltage V = V, sin wt. The 





voltage is found to lead current in phase by 2.1 
4 


the inductor is replaced by a capacitor C, the voltage 


lags behind current in phase by "i . When L, C and 


R are connected in series with the same source, 
Find the : 
(i) average power dissipated and 
(ii) instantaneous current in the circuit 2 
Light of same wavelength is incident on three 
photo-sensitive surfaces A, B and C. The following 
observations are recorded. 
(a) From surface A, photoelectrons are not emit- 
ted. 
(b) From surface B, photoelectrons are just emit- 
ted. 
(c) From surface C, photoelectrons with some 
- kinetic energy are emitted. 
Compare the threshold frequencies of the three 
surfaces and justify your answer. 2 
OR 


If the frequency of light incident on the cathode 

of a photocell is increased, how will following be 

affected ? Justify your answer. 

(i) Energy of the photo electrons 

(ii) Photo current 2 

Briefly explain how a potential barrier is set up 

across a p-n junction as a result of diffusion and drift 

of the charge carriers. 2 

(a) Why is a photodiode operated under reverse 
bias condition ? 

(b) Draw V-I characteristic curves of photodiode 
for incident light of intensities I; and I; (I, > L). 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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OR 
(a) State the level of doping and biasing condition 
used in light emitting diode (LED). 
(b) Write any two advantages of LED over the 
conventional low power lamps. 2 
(a) Explain the formation of energy bands in 
crystalline solids. 


(b) Draw the energy band diagrams of (i) a metal , 


and (ii) a semiconductor. 


SECTION - C 


A hollow conducting sphere of inner radius r; and 

outer radius r, has a charge Q on its surface. A point 

charge —g is also placed at the centre of the sphere. 

(a What is the surface charge density on the 
(i) inner and (ii) outer surface of the sphere ? 

(b) Use Gauss' law of electrostatics to obtain the 
expression for the electric field at a point lying 
outside the sphere. 3 

O 


(a) An infinitely long thin straight wire has a 
uniform linear charge density A. Obtain the 
expression for the electric field (E) at a point ly- 
ing at a distance x from the wire, using Gauss 
law. 
Show graphically the variation of this electric 
field E as a function of distance x from the 
wire. 3 
Explain the principle of working of a 
potentiometer. 
In a potentiometer, a standard source of emt 5 
V and negligible internal resistance maintain 
a steady current through the potentiometer 
wire of length 10 m. Two primary cells of emf 
E, and E, are joined together in a series with 
(i) same polarity and (ii) opposite polarity. The 
combination is connected to the potentiometer 
circuit in each case. The balancing length of 
the wire in the two cases are found to be 700 
cm and 100 cm, respectively. 
Find the values of emt of the two cells. 3 
Differentiate between self inductance and 
mutual inductance. 

The mutual inductance of two coaxial coils is 2 
H. The current in one coil is changed uniform- 
ly from zero to 0.5 A in 100 ms. Find the : 

(i) change in magnetic flux through the other 


(b 


— 


(a) 


(a) 
(b 


w 


coil. 
(ii)emf induced in the other coil during the 
change. 3 


Explain with the help of a diagram, the working of 
a step-down transformer. Why is a laminated iron 
core used in a transformer ? 3 
Name the electromagnetic waves with their 
frequency range, produced in 

(a) some radioactive decay 

(b) sparks during electric welding 

(c) TV remote 3 
Two coherent light waves of intensity 5 x 10? Wm? 
each superimpose and produce the interference 
pattern on a screen. At a point where the path 


difference between the waves is 3 A being 
wavelength of the wave, find the 
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(a) phase difference between the waves 
(b) resultant intensity at the point 
(c) resultant intensity in terms of the intensity at 
the maximum 3 
34. Two objects P and Q when placed at different 
positions in front of a concave mirror of focal length 
20 cm, form real images of equal size. Size of object 
P is three times the size of object Q. If the distance 
of P is 50 cm from the mirror, find the distance of Q 
from the mirror. 


SECTION - D 


35. (a)Show that a current carrying solenoid behaves 
like a small bar magnet. Obtain the expression 
for the magnetic field at an external point lying 
on its axis. 

(b) A steady current of 2 A flows through a circu- 
lar coil having 5 turns of radius 7 cm. The coil 
lies in X-Y plane with its centre at the origin. 
Find the magnitude and direction of the mag- 
netic dipole moment of the coil. 5 

OR 

(a) Derive the expression for the force acting 
between two long parallel current carrying . 
conductors. Hence, define 1 A current. 

(b) A bar magnet of dipole moment 3 Am rests 
with its centre on a frictionless pivot. A force F 
is applied at right angles to the axis of the mag- 
net, 10 cm from the pivot. It is observed that an 
external magnetic field of 0.25 T is required to 
hold the magnet in equilibrium at an angle of 


30° with the field. 

Calculate the value of F. 

How will the equilibrium be effected if F is 
withdrawn ? 5 


36. (a)Draw the ray diagram showing refraction 
of ray of light through a glass prism. Derive 
the expression for the refractive index u 
of the material of prism in terms of the 
angle of prism A and angle of minimum 
deviation 6,,. 


Outside Delhi Set- II 


SECTION - A 


Select the most appropriate option from those given 
below each question : 
1. An electron anda proton are moving along the same 
direction with the same kinetic energy. They enter 
a uniform magnetic field acting perpendicular to 
their velocities. The dependence of radius of their 
paths on their masses is : 


(a) rom (b) ro 4m 
1 1 
o — d) re == j 
ida m T dm 1 


4. A photocell connected in an electrical circuit is 
placed at a distance d from a source of light. As a 
result, current I flows in the circuit. What will be the 
current in the circuit, when the distance is reduced 


to d. ? 
3 
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ht PQ enters an isosceles right- 


(b) A ray of y am ABC of refractive index 1.5 as 


angled pris 
shown in figure. 





P 


(i) Trace the path of the ray through the 


prism. 
(ii) What will be the e | 
ray if the refractive 1 


ffect on the path of the 
ndex of the prism is 1.4 ? 


OR 

(a) Two thin lenses are placed coaxially in contact. 
Obtain the expression for the focal length of 
this combination in terms of the focal lengths 
of the two lenses. | 

(b) A converging lens of refractive index 1.5 has 
a power of 10 D. When it is completely im- 
mersed in a liquid, it behaves as a diverging 
lens of focal length 50 cm. Find the refractive 
index of the liquid. 5 


(a) Derive the law of radioactive decay N = N, gu, 


(b) The half life of ^2 U undergoing a-decay is 4.5 
x 10’ years. Find its mean life. 

(c) What fraction of the initial mass of a radioactive 
substance will decay in five half-life periods ? 5 

OR 

(a) State the postulates of Bohr's model of hydro- 
gen atom and derive the expression for Bohr 
radius. 

(b) Find the ratio of the longest and the shorest 
wavelengths amongst the spectral lines of 


Balmer series in the spectrum of hydrogen 
atom. 5 


55/4/2 


(a) 1 6 oa Aa lí 1 
A current of 5 A is flowing from east to west in a 
long DN kept on a horizontal table. The 
magnetic field develo i | 
cer M "ped at a distance of 10 cm due 
(a) 1 x 10? T acting downwards 
(b) 1 x 10? T acting upwards 
(c) 2 x 10? T acting downwards 
(d) 2 x 10? T acting upwards 
Note : Fill in the blanks with 
In P-decay, 
and 

1 


In a linearly polarised light, the electric vecto 
oscillates along a direction perpendicular to the 


aligned l I 
= eg ecules, of the polaroid, called 


Answer the following : 


Depict equipotential surfaces d 
dipole. 


1 
appropriate answer : 





1 


ue to an electric 
1 


a neutron is converted into a proton, e” 
, 
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20. Define ‘angle of dip’ at 


21. 


30. 


a place on earth. 1 


A uniform wire is cut into three 


lengths in the ratio 2 : 3: 6. The ends of each of these 
three parts are connected across an ideal battery of 
10 V. If a current of 5 A is drawn from the battery 
find the initial resistance of the wire. 2 


parts with their 


Explain the principle of the device with diagram, 
which is used to provide electricity at the proper 
voltage for household purposes. 


Briefly discuss loss of energy in it due to flux leakage 
and its minimisation. 3 


Outside Delhi Set- III 


SECTION - A 


Select the most appropriate option from those given 
below each question. 


ds 


13. 


18. 


A photocell connected in an electrical circuit is 
placed at a distance 'd' from a source of light. As a 
result, current I flows in the circuit. What will be the 
current in the circuit when the distance is increased 
to ‘2d’ ? 


(a) 21 


I 

(b) à (c) > (d) 41 i 
There are uniform electric and magnetic fields 
in a region pointing along X-axis. An -particle is 
projected along Y-axis with a velocity v. The shape 
of the trajectory will be : 

(a) circular in XZ plane 

(b) circular in YZ plane 

(c) helical with its axis parallel to X-axis 

(d) helical with its axis parallel to Y-axis 1 
A current of 10 A is flowing from east to west in 
a long straight wire kept on a horizontal table. 
The magnetic field developed at a distance 10 cm 
vertically above the wire is : 

(a) 1.2 x 10? T, acting towards south 

(b) 2 x 10? T, acting towards north 

(c) 3 x 10? T, acting downwards 

(d) 2 x 10? T, acting upwards 1 
A uniform wire of resistance 4R is bent in the form 
of a circle. The effective resistance between the ends 


of any diameter of the circle is : 
R 
(b) R () ç 


Note : Fill in the blanks with appropriate answer : 


Aneutronisbombardedona 5B nucleusandanalpha 
particle is emitted. The nuclear reaction involved is 


(a) 2R (d) 4R 1 


1 10 4 
oni ¿B>,He + 1 


Answer the following : 
An astronomical telescope may be a refracting type 
or a reflecting type. Which of the two produces 


image of better quality ? Justify your answer. 1 


31, 


33. 


19. 


20. 


23. 


29. 


30. 


32. 
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(a) We feel the warmth of the sunlight but not the 


pressure on our hands. Explain. ; 

(b) Which out of wavelength, frequency an 
speed of an electromagnetic wave does not 
change on passing from one medium to an- 
other ? | 

(c) A thin ozone layer in the upper atmosphere is 
crucial for humans' survival on earth, why ? Ə 

An object is placed in front of a concave mirror 

of focal length of 12 cm. There are two possible 

positions of the object for which the image formed 

is three times the size of the object. 

(a) Draw the ray diagram for the each case, and 

(b) Find the distance between the two positions of 


the object 3 


55/4/3 


What is the change in the value of angle of dip 
when one goes from the equator to the north pole 
of earth ? 1 
A charged particle (+q) moves in a uniform electric 
field ( E) in the direction opposite to E. What will 
be the effect on its electrostatic potential energy 
during its motion ? 


SECTION - B 


A wire of length L, has a resistance R,. It is gradually 

stretched till its length becomes 1.5 L.. 

(a) Plot the graph showing variation of its resist- 
ance R with its length / during stretching. 

(b) What will be its resistance when its length 
becomes 1.5 L, ? 2 

You are given three capacitors of 2 uE 3 uF and 4 uE 

respectively. 

(a) Form a combination of all these capacitors of 


equivalent capacitance € HE. 


(b) What is the maximum and minimum value of 
the equivalent capacitance that can be obtained 
by connecting these capacitors ? 2 


SECTION - C 
(a) How are electromagnetic waves produced ? 


Depict an electromagnetic wave propagating in 
Z-direction with its magnetic field B oscillating 
along X-direction. 
(b) Write two characteristics of electromagnetic 
waves. 3 
A concave mirror forms a real image of an object 
kept at a distance 9 cm from it. If the object is taken 
away from the mirror by 6 cm, the image size 


1 | 
reduces to i th of its previous size. Find the focal 


length of the mirror. 3 
Draw the labelled diagram of an AC generator. 
Briefly explain its working and obtain the expression 
for the emf produced in the coil. 3 


Qau 





28 OSWAAL CBSE Sample Question Papers, PHYSICS, Class-XIl 


SOLUTIONS 
55/5/1 
— :ectorv will be circular. 
20. Shape of trajectory he 


SECTION - A PET 


Fo= 3«(L- L) 4m 
1. (a) v tanü = c 


2. (d) optical signals S ECTI Q N — B 


3. (c) L is large and R is small 





ic dipole AB consisting of charge +q and -q 
4. (b) 21. An rient sa is placed in uniform electric field E 
making an angle 0 with the direction of electric field. 
P + 
d F,=qE 
A —— 
5.(a) Forward bias and energy gap of the. | | _ uuu — 3. f Me 
semiconductor. E 
6. (b) där 
7.(a) Net charge enclosed and permittivity of the TA oe 
i "as A N 
medium E A, EE 
8. (D) 3:4 Force acting on - q is -qE 
9. (a) 1 Force acting on + q is gE | 
These two forces are equal and opposite to each 
10. (b) — other. Hence, a torque on the dipole is developed. 
11. Potential Torque = Force X perpendicular distance between 
gp the forces 
12. Resistivity Or, “= WE 2asind 
15.2:1 Or, t= (g X 2a)E sinó 
14. Conductivity £ t = PE sin0 (where P is dipole moment 
( p 
15. Rectify Dipole will attain stable equilibrium when it will be 
16. Current sensitivity is defined as the deflection 0 per oriented along the direction of electric field. 
unit current. OR 
17. Electric field in Y axis. Electromagnetic wave A capacitor is connected across the terminals of a 
propagation along positive X-axis. So, the magnetic d.c. battery. 
field is along Z axis. The energy stored on a capacitor is equal to the 
Y 
Electric field work done by the battery. 


Parallel Plate 
capacitor 









X 
.M. wave 
propagation 


18. (i) For constructive interference, Ax = mÀ 
(ii) For destructive interference, Ax = (m + Y)A 
dl Work done to move a 


Magnetic 
fiel 


esa | small amount of charge dQ 
, aos rna Pad re VC plate e 
O . 
M zi across the capacitor. Soff SS voltage 
Induced 
emf dU = VdQ = Q dQ 


C 


, 


“. Energy stored = U = [vao == [Qao - LO = Lev x 
M C 2C 2 
Energy density is defined as th a | 
unit volume of the capacitor. © Total energy pet | 
e For a parallel plate Capacitor, 
c= 
d 
— 


Putting in eqn (i) 














€ o. 
U = > Ad E? [putting Y_ d 
d 


: X d = Volume of space between plates 
o, energy stored per unit volume 


—- €, 


22. Ad 2 


Nuclear decay 


From hottest and most 


E” = Energy density 


Radio waves 


Lightning 































From broadcast 
energetic objects in | radio towers, 


the universe, such as | cell phones and 
neutron stars, pulsars, | radars. 
supernova explosions, 
and regions around 


black holes 


In radiotherapy, ster- 









In fixed and 


mobile radio com- 





ilisation and disinfec- 








tion 





munication, radar 
and other naviga- 
tion systems, 


communications 





satellites, com- 


puter networks 


I 
23. (a) Intensity of the light at the output of Ij > 
since one component of light will be blocked. 2 


(b) When this polarised light is passed through P,, 
the intensity of light at its output (D) will be 


I 
varying (0 to E and again to 0) if P, is rotated. 


OR 
Wavefront : Wavefront is an imaginary surface over 
which an optical wave has a constant phase. 
Refraction of light from denser medium to rarer 
medium : 












Incident 
wavefront 


B 





Refracted 
wavefront 





24. 


25. 


29 


Total BE of P = 240 x 7.6 = 1824 MeV 


BE of Q = 110 x 8.5 = 935 MeV 
BE of R = 130 x 8.4 = 1092 MeV 


Total BE of Q and R = (935 +1092) = 2027 MeV 
Total energy released in the fission = 2027 — 1824 


= 203 MeV 
(a) Planck's constant can be detezmined from the 


gradient of the graph. 


; J 
Gradient = Ld 
e 


h = Planck’s constant 


c = Velocity of light in vacuum 

e = Charge of electron 

Gradient to be measured from graph. The values of 
cand e are known. Hence, h can be determined. 


(b) If distance between source of light and surface of 


26. 


metal A is increased, the intensity of incident light 
decreases. But stopping potential does not depend 
on the intensity of the incident light. So, the 
stopping potential will not be affected. 
In Bohr model of Hydrogen atom, electron is 
modeled as a point negative charge rotating in a 
circular orbit about a fixed axis about a nucleus. 
orbital angular 
momentum L 





Magnetic moment M, 
Let us consider 


r — radius of the orbit 
v = velocity 

e = charge of electron 
m = mass of electron 


f f circumference 
Time period (T) = a H 2nr/v 
Ae -e _—ev 
Current(i) 2 === = — 
0) T 2m 2nr 
v 


The magnetic moment due to a current loop 
enclosing an area A is given by: 








M, = iA = E ts EE 
Jm Ha 2 2m 
L = Angular momentum = mvr 
=g 
So, M, = —L 
2m 
A 


27. The width of the central bright band = ID» 


where d = width of the slit. 
(i) As the width of the slit is doubled, the size of the 
central diffraction band will be half. 


(ii) Intensity of central bright band is proportional 


to d?. 
So, the intensity will get quadrupled. 


| Yan WY, ey 149" TY hee 
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SECTION - C I i-r 


28.(a) 







It is the property of | The resistivity is defined 
material due to which | as the resistance of a ma- 
it opposes the flow of | terial of 1 metre length 
electricity through the | and 1 square metre area 
conductor of cross section. 


Symbol : R Symbol : p 


Length, cross-section | Depends on temperature 
area of conductor and | and material of the con- 
temperature ductor 



























(b) For resistor R, 
Resistivity = p, 
Length = L 
Area = A, 
d R, =P, x= 
For resistor R, 
Resistivity = p> 
Length = L 
Area = A, 
L 
R,=p,x 





For the equivalent resistor 
Resistivity = p 











Length = L 
Area = A= A, ave A, 
L 
R=px— 
P A 
Since the resistors are connected parallel 
Equivalent resistance = jo Bilz. 
É, +R, 
aL. oL 
L A, A 
Or, Ncc LE. 
"A AL M PL 
A, A, 
~. p = Effective resistivity = Pi P2! (A, T A,) 
PA, +p,A, 
29. The energy of the n" state of Hydrogen atom 
—13.6 
E, =——eV 
n 


For ground state, n = 1 
When atom is in first excited state, n =2 


E- s ~3.4 eV 


22 





Now, the de Broglie wavelength associated with an 
electron is 


h = Planck’s constant 
p = Momentum of electron 
m = Mass of electron 


p= V Amt 


h 


y2mE 


Q 
> 
II 


6.6x10 ^ 


À, = ——— 
sn 2x9.1x10?! x 3.4x1.6x10? 


" 66x10" x10” 
i 9.95 


=66 A 


= 0.66 x10 ° 


30. (a) Decay constant : Let the number of nuclei of 


a radioactive substance present at any time ne 
N. Decay of number of nuclei (AN) in a small 
interval of time (At) is proportional to N and At. 
AN < NAt 
Or, AN = — à Nåt | 
The proportionality constant A is known as the 
decay constant. , 
(b) Half-life = 4.5 x 10” years 
Mass number = 238 
0.693 0.693 


T 45x10 
ny = 10x 602x 107 
i 238 


per year 


Hence, the activity, A = AN 
0.603 . 10x 6.02x 107 
4.5x 10° 238 





Or, A= 


~. À = 0.0039 x 10” = 3.9 x 1012 per year 


31. Solar cell : A solar cell is an electrical device that 


converts the energy of light directly into electricity 
by the photovoltaic effect. Solar cell is a p-n junction 
fabricated from silicon. The energy conversion 
consists of absorption of light (photon) energy 
producing electron-hole pairs in the p-n junction 
and charge carrier separation. 

I-V Characteristics: 


Isc 


Current 


Voltage Voc 
Solar cell I-V characteristic cu 
output voltage versus current. 
Voc : This is the maximu 


rves are graphs of 


j m voltage that the a 
provides when the terminals are not enims j- 


any load (an open circuit). 


Isc : The maximum current provided by the PV 


array when the output conn 
: ectors a 
together (a short circuit condition). EE 


Working of solar cell : A solar cell is a ; 
4 ell is i 
n-type silicon (blue) and p-type silicon (ed) š 


e 





Pe 


= . SPOT (8 GYM y, At 
E. As saan 7, JU ZZ á 
T f P, nh em 
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n- type O Photon 


p-type 












Voltmeter 





O Electron 


It generates electricity by using sunlight to make 
electrons move across the junction between the 
different types of silicon : 


1. When sunlight shines on the cell, photons 
bombard the upper surface. 


2. The photons carry their energy from n-type layer 
to p-type layer through p-n junction of the cell. 


3. The photons transfer their energy to electrons in 
the p-type layer. 

4. The electrons use this energy to move across the 
barrier into the n-type layer and flow out into the 
circuit. 

5. This flow of electrons through the circuit gives 
rise to flow of current in the external circuit. 

OR 

A centre-tapped full wave rectifier system consists of : 

1. Centre-tapped Transformer 

2. Two Diodes 


3. Resistive Load 





AC input 





enter 


tapped D, 
transformer 


Centre-tapped Transformer : It is a normal 
transformer with an additional tap in the 
secondary winding known as centre tap. Centre 
tap is always at zero potential. For one half cycle 
of AC voltage applied to the primary coil, one 
end on the secondary coil positive potential 
is developed and at the other end a negative 
potential is developed. For the other half cycle, 


the polarity get reversed. 


When AC voltage is applied to the primary coil, 
during the positive half-cycle, the terminal A is at 
positive potential, centre-tap is at zero potential 
and terminal B is at negative potential. During this 
cycle, the diode D, is forward biased- and causes 
current to flow through it. During this time, diode 
D, is in reverse bias and does not conduct. The 


current flow path is shown below. 


31 








During the negative half-cycle of the GER 
AC voltage, terminal B is at positive potential, 
centre-tap is at zero potential and terminal A is at 
negative potential. During this cycle, diode D, is 
reverse biased and causes current to flow through 
it. During this time, diode D; is in reverse bias and 
does not conduct. The current flow path is shown 


below. 





As a result, the current flow through the load 
resistance is unidirectional for the complete cycle. 
Hence, the output is a DC voltage. 

The output waveforms are as follows : 


CA CN £x CN 
Input AC t 
= | V WZ NV NV 
For D; positive ⁄ N IAN IN /\ t 
half cycle 
For D, positive IN ÍA de We t 
half cycle 
Combined / V V V V V V NA t 
output 
32. (a) The instrument is called compound microscope. 
(b) Power of objective = Po = 100 D 


1 
= — zl 

Ts 100 M=1cm 

Power of eyepiece= P, = 50D 


E CHE 
50 


Length of tube = L = 25cm 
D = least distance of distinct vision = 25 cm 


Magnification = ET x E 


lo fe 


Magnification = = x = = 312.5 
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33. (a) 





A 


When q; is placed, potential at r; = V, = ki 
I Mo 


Potential energy when q, is placed at r; 


= U,= q,V,= kq, z 


dÉ 


When q; is placed, potential at 7, = V,=k = 
12 
Potential energy when q, is placed at r; 


da 





= U,= q V, = kq, 


Potential energy of the system 


=, kq, + ka T | - ta 
^| n l 


2 
2 ¿ 2 dÉ 





(b) An external field E is applied on the system : 

q, and q, are two charges located at r; and r,. in an 
external electric field (E). 

Work done in bringing q, from infinity to r, = Wi = 
nV 

Work done on ü, for bringing it from infinity to r; 
against the external field (E) = W; = q;V > 

Work done on q, against the field due to 


o. ff ze EEN 


Ba = dista 
2 Er. (Tio nce between q, and q;) 


So, the potential energy of the system = W, + W, + 


Wi; 
U=q,V, +q,V, + 16; 
05 me, 
34. Given, 
Area = A = 10 cm? a m? 
10000 


Resistance = R = 10 0 
From the graph, change in current = 0.4 A 
Change in time = 1.0 s 
(i) Total charge passed through the loop 
= current x time = 0.4 x 1.0 = 0,4 C 


o Ag 
ii) [el = — 
(ii) [el 1i 
Or, T NA 
At 
Or, 04x10 = 2? 
1.0 
— Change in flux = Ad = 4 Wb 


B 
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AB 
(iii) [e] = A 


35. (a) Focal length of mirro 


(b) 


Or, i= Ay 
, II AB 
Or, 0.4%19= 15000 1.0 


-.AB = 4000 T 


r : When rays of d 
e principal axis of a mirror 1s Incl ent 

pass ba p s reflection, either ui 

at a point or appear to diverge from a point. Ine 

distance of that point from the pole of the mirror is 

known as the focal length of the mirror. | 

Relation between focal length and radius of 

vature: o 

Km of light BP’ travelling parallel to the principal 

axis PC is incident on a spherical mirror PE. It 

reflects along P'R. 

For concave mirror, it passes through the focus . 

For convex mirror, extending the ray backward it 

appears to pass through the focus. 

P is the pole and F is the focus of the mirror. 

PF = f. 

C is the centre of curvature. 

PC = radius of curvature = R 

P'C is the normal to the mirror at the point of 

incidence P’. 

For concave mirror, 





ZBP'C = ZP'CF = 0 (alternate d 


law of reflecti Le 


7. A FP'C is isosceles. 


Hence, P’F = FC 
If the aperture of the mi i , 
very close to the point P Wee — i. 
then PE = PF 
PF = EC 
1 
= 2 PC 
TT 
2 
ZG = Bp" 
ZB = 90° 





——Uswww A | 








eebe 


` h K d € 
2.9 " ! f 
Kal $ ` 
PAA ' " de. d 
^. ve 
‘ / Z 
d e $ 
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ZA = 30° 
^. Angle of incidence at the face AB = 30° 
A  sin30? 
V3 sine 
Or, sine = J3 sin30° = J3 x 1/2 = 0.87 
A e = sin !0,87 = 60.46* 
Now, the prism is immersed in a liquid of refractive 
index 1.3. 
The refractive index of the surrounding medium is 
k now greater than that of air but less than that of the 
Ú medium of prism. Now, the angle of emergence be 
e less than 60.46° 
€ OR 
S (a) Resolving power is the ability of the telescope to 
distinguish clearly between two points whose 
t angular separation is less than the smallest angle 
that the observer's eye can resolve. 
i 
t Resolving power of a telescope = R= > 
1.221 
| where, a = diameter of the objective and 
à = wavelength. 


(i) When wavelength of the light increases, the 
resolving power of the telescope decreases. 
(ii) When diameter of the objective increases, the 
resolving power of the telescope increase. 
(b) 


Position 1 Position 2 






Screen 


For position 1: 





U=-x 
v=80-x 

1 . E: ... (i) 

-x 80-x f 

For position 2: 
u = — (x + 20) 
v = 80 - (x + 20) 
1 _ 1 _1 .. (ii) 


-(x-20) 80-(x+20) f 
Comparing equations (i) and (ii) 

1 1 | l ^43 1 | 

ef 80-x -(x +20) 80-(x-20) 


i % sf 
Zx 80-x -(x420) -x+60 





Or, 
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80-x*x ET 60 + x + 20) 


xX(80—x) (x +20)(-x + 60) 


Or, 
Or x(80 - x) = (x + 20)( — x + 60) 


x= 30cm ` 
Putting the value of x in equation (1) 
] 1 1 


-30 50 f 
e e 
` 150 f 
= _ 1590 . 1875 cm 
8 


36. (a) Power dissipation = P = V,,.T,,.cos $ 


R 
cos $ = —. 
ý d 


For ideal inductor R = 0 

cos dh = 0 
S P = Vanclanscos d = 0 | 
Thus, ideal inductor does not dissipate power in 
an ac circult. 


(b) (i) Inductive reactance = X, = 2xfL 


=P 
Amt 
From graph f = 100 Hz 
X, = 202 
X 20 " 
Lech = ——— = 0.03 = 32 mH 
L = 2nx100 0.032 H = 3 


(11) Power dissipation is maximum when 





1 
fl, = — 
` 27fC 
f= 300 s" 
L = 0.032 H 
2nfL = a 
àzfC 
Or 2n x 300 x 0.032 = — l _ 
Anx300xC 
. C2 88x 10°F = 8.8 uF 
OR 
(a) (i) e = Y Bol? 
So, e x< @ 


So, the graph is : 






Induced emf 


Angular Frequency 
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(ii) e = Y, BoL? 
So, e oc L? 
So, the graph is : 


Induced emt 


Length 
mr” 
(b) (i) M= 
Uu = 4x x 1077 
r=1cm=0.01 m 
R = 20cm = 0.2 m 
Putting the values 
4nx10 xr(0.01) 
2x0.2 
= 0.00986 x 107 H = 9.98 x 10” H 
Ai 
(ii) le] = M+ 
Or, le| = 9.98 x 10+ H x 5000 A/s 


— Induced emf = |e| = 9.98 x 0.5 = 4.99 V 


37. (a) Characteristics of equipotential surface : 


(i) Potential remains the same at all the points 
on equipotential surface. 


(ii) No work is required to move a charge within 
an equipotential surface. 


(b) Point P is on the axis of the ring at a distance r 
from the centre. 


The field dE due to a small element dl is 
considered. 


Linear charge density = À 
So, charge of dl element is dq = 2 dl 





kxdq ` . 
Or, J bas p y e +r) 
kxAl _ KaR 
E = — H3 7 TL 
When x "T: " | P 
kxQ _kQ 
E “ty? 7? 


This reduces to a simple Coulomb field. In this | 


case, the charged ring looks like a point charge. 
OR 
(a) Gauss's Law : The total of the electric flux out of 
a closed surface is equal to the charge enclosed 
divided by the permittivity.. 
o -£ 
€, 
Electric field due to an infinitely long straight 
uniformly charged wire : charge density = À 
P is a point where the electric field is to be 
calculated. 
r = distance of point P from the wire 
E = electric field at the point P 





A cylinder of length 1, radius r, closed at each 
end is imagined as Gaussian surface. 

ds = a very small area on the Gaussian surface 
By symmetry, the magnitude of the electric 
field will be the same at all points on the curved 


surface of the cylinder and directed radially 
outward. 


E and ds are along the same direction. 
The electric flux ($) through curved surface 


= $ Edscos 0 
| 0 = P Eds [020] 
Q M sid b =E(2rml) 
= = t 
surface is e net charge enclosed by Gaussian 
^. By Gauss's law, 
$-9 
Ep 
Or, E(2rnl) El = A 
€, 





| 
| 
| 
| 
| 


| 
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= — 
2Tre, 
(b) Ba A 
dr 
M- f" Ear 
Delhi Set - II 
Ls 
7. (d) zero 
8. (c) 3:4 


SECTION - B 


21. (a) Becquerel : One Becquerel is defined as the 
activity of a quantity of radioactive material in 
which one nucleus decays per second. 








(b) À = À, +4, 
or, 0:693 _ TS 
T2 I 

_ 0.693 

TT kapa, 


23. (a) Since energy of the wave is dependent on the 
square of its amplitude, the classical wave 
theory predicts that if sufficiently intense light is 
incident, the electrons would absorb that energy 
to escape. There should not be any threshold 
frequency for the emission of electrons from 
metal's surface due to incident light. 

(b) According to classical wave theory, if intensity of 
light increases, the kinetic energy of an ejected 
electron will increase. This is because the greater 
the intensity of light, the larger the energy 
of the light wave striking the metal surface, 
so electrons are ejected with greater kinetic 
energy. However, it cannot explain the increase 
of number of ejected electrons i.e. the increase 
of photoelectric current. , with the increase in 
intensity of incident light. 


ww 
- 


Binding energy per nucleon (MeV) 


0 50 100 150 
Mass number (A) 


35 
Or, |V| - f, (10r 5)dr 
Or, iv| - [5r +5r], 
Or, |V| 2 540V 
Thus, electric potential changes by 540 V. 
55/5/2 


30. (a) Internal resistance is the resistance which is 

present within the cell that resists the current 
flow inside the cell when connected to an 
external circuit with some external resistance. 
Thus, it causes a voltage drop when current 


flows through it. — 


: Internal EMF ` 
i resistance : 


Ke eet j 


External resistance 





It is the resistance provided by the electrolyte 
and electrodes which is present in a cell. So, 
internal resistance is offered by the electrodes 
and electrolyte which oppose the current flow 
inside tne cell. 
(b) (i) V vs. R graph 
V 


R 
(ii) V vs. I graph 
V 
[> 





200 250 


` w 


4 A 


7° 197% n "a 2 TOE 
` RB w (Del « MN vi 
‘ ` Pal LAN 
kA SN ^ 
mb 


e 
te MM 1! 
dde? a RO í 
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From the graph, it is clear that it has a peak ne 
The shape of this curve suggests t 
(i) Fission Reactions 

From the curve, the heaviest nuclei 

released if heavy nuclei split apart into sma 
(ii) Fusion Reactions 

The curve also suggests energy can be r 


| are less stable than heavier elements up to A~ | 
cem This process 15 called fusion. 


the total masses after the reaction are less th 


a heavier nucleus can also release energy: 
In both fission and fusion reactions, 
mass" appears as energy. 


Delhi Set - III 


21.Shortcomings of Rutherford atomic model 
Rutherford proposed planetary model of atom in 
which electrons revolve round the nucleus. 


An electron revolving round the nucleus has an 
acceleration directed towards the nucleus. Such 
accelerated electron must radiate electromagnetic 
radiation. 
But, if an revolving electron radiates energy, the total 
energy of the system must decrease. In such situation, 
the electron must come closer to the nucleus and hit 
the nucleus. Also, the radiation spectrum of emitted 
electromagnetic waves should be continuous. 
However, this does not happen in an atom. Atom 
is not unstable and the spectrum is not continuous. 
Rutherford atomic model cannot explain these 
two observations. These are the shortcomings of 
Rutherford Atomic Model. 
To overcome this discrepancy, Neils Bohr put 
forward three postulates combining classical 
physics and Planck’s quantum hypothesis. 
Bohr's 1* postulate provides stability to the atomic 
model. 
Bohr's 2™ postulate provides justification that 
electrons may revolve in stationary orbit. 
Bohr's 3 postulate provides the explanation of line 
spectrum. 
24. The given fusion reaction is: 


(H+ 7H > 3He+ ¡n+3.27 MeV 


Amount of deuterium, m = 2 kg 


1 mole, i.e., 2 g of deuterium contains 6.023 x 10% 
atoms. 


23 
So, 2.0 kg of deuterium contains — x 2000 
= 6.023% 10% atoms 
Two atoms of deuterium fuse to realease 3.27 MeV 
energy. 
So, total energy released 


— B5 


x 6.023 x 10% MeV 


_ 8 


x 6.023 x 10% x 10° x 1.6 x 107197 


= 1575 x 10° J 


Power of the electric lamp, P = 800 W = 800 J/s 


Hence, the energy consumed by the lam 
second = 800 J S d CN 


So, the electric lamp will glow for 





ar A=60. Nuclei around! 
wo possibilities for converting significa 


are less stable than the Th 
ller nuclei. This process 15 called fission. 


eleased from the lighter el 
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around this are most stable. (Example : Iron) 
nt amounts of mass into energy : 


nuclei near A=60. This suggests that energy can be 


ements (like hydrogen and helium) have 


60. Thus, sticking two light nuclei together to form 


an those before. This ^missing 


55/5/3 


1575x10" ¿ — 9, 9197 x 10? s 
800 


^ 60x60x24x365 


28. (a) Half-life : The half-life of a radioactive substance 
is the time required for half the number of the 


nuclei to decay. 
(b) Half-life — 4.5 X 10? years 
Mass number = 238 
M 0.693 _ 0.693 per year 
T 4.5x10* 
N= 5x 6.02 x10” 
238 


Hence, the activity = A = AN 


= 6246.8 years 


_ 0.693 5x 6.0210” 
4.5x10° 238 


:. A = 0.00195 x 10! = 1.95 x 10'” per year 
29. Formation of depletion region : 


Or, 








In the p-type | 


semiconductor, holes are the majority carrier and | 
in the n-type semiconductor, electrons are the ` 


majority carrier. 


When a p-n junction is formed, some of the | 


electrons from the n-region which have reached 


the conduction band are free to diffuse across the | 


junction and combine with holes. 
Filling a hole, makes a negative ion in p-side and 


a positive ion in the n-side. Thus, free charges get | 


depleted and a depletion region is formed, which 
inhibits any further electron transfer. 


Negativeion Depletion Layer apie 
o Positive ion 






Electron 


n region 
p-n Junction 


Applying forward bias, the i 
, depleti i 
reduces and again electrons can diffuse. ii 








Xi 
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Or 


Series Eent 
Resistance * OU External 





Photo 
detecto 
Shunt Load 
A Resistance | Resistance 





~S Depletion region 
Photodiode is light sensitive electronic device that 
converts light into voltage signal or current signal. 
It carries two terminals-anode and cathode showing 
Light rays reflection in Form of photo detector. It 
works normally on principle of photo generation. 


Working : In this, the photons hit the diode 
resulting in electron-hole pairs where intensity 
of photon absorption is based on photon energy 
where less in the PN junction shown, in case of 
absorption in depletion region, the hole pairs 
are removed from the p-n junction due to inside 
electric field in depletion region that makes the 
holes to move towards anode with electrons toward 
cathode forming photo current. Here, total photo 
currents and dark currents flowing with /without 
light is sum of current through photodiode. 


V-I characteristics š 





d d 


dark current 


-D 



















U ds 
25 
> = 4004 J... 
Z 5 200 2,000 lux " 
Dark 300 | / 24 
current Wii ance ep dex 325 
(lux) 22% 
> 
3 
E 
30. The energy of the n'" state of Hydrogen atom 
sl ü —13.6 


For ground state, n = 1 
When atom is in second excited state, n =3 


E==B6_151 ev 
gs 





Now, the de Broglie wavelength associated with an 
electron is 


yah 
P 
h = Planck’s constant 
p = Momentum of electron 
m = Mass of electron 


p= V2mE 


p=2 
p 


h 





2mE 
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6.6x10™ 


- e 
e J2x9.1x10™ x 1.51 1.6 x10 e 


66%10™ x10” 
~ 6.631 
= 0.995 x 10m 


= 9.95A^ 
32. (a) Potential at the mid point of the line joining the 


charges Q, and -Q; is 
Q, 


p 


V=k SL +k 


2 2 
(ris the distance between Q, and -Q;) 
y 20, _ 2kQ, 


Or, Y r 


Work done to place Q; is W = V x Q; 


Or, w-[28.- 2. ko, 
y y 
W -ZQ Q, JQ, 


r 


(b) Work done will be zero when V = 0 
Let us consider that a point at a distance x from 
the charge Q, where the potential will be zero. 


ge, By A, in 





X Tz 
Or, 4. o 
X r-x 
Or, H. 2 
x 5-2 
Or, Q, (r —x) = Qx 
- Mr 
Q, +Q, 
Qi 





from charge Q, on the 
ges, the work done will 


So, at a distance 
line joining the 
be zero. 

33. (a) The instrument is called compound microscope 
because the focal length of objective lens is 
smaller than the focal length of eyepiece. 

(b) Power of objective = P, = 100 D 


f, = E? m = lcm 
100 
Power of eyepiece = P, = 40D 
fg = Kä m = 2.5 cm 
0 
Length of tube = L = 20 cm 
D = least distance of distinct vision = 25 cm 


Angular Magnification — d 
0 R 
-. Angular Magnification = TX = 200 
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O 
2.(b) R 


ul 1 

3. (d) Ch 3 

4. (b) Zero 

5.(b)1:1 

6. (c) 4I 

7. (a) 2 x 10 > T acting downward 

8. (c) 7 

9, (a) Infrared region 
10. (a) Only on impact parameter 
11,90 
12. lower 


13. centre OR measure 


14.0 
15. e7} 


16. The work done to move a charge between two 
points in an electric field is W = gEd = qV 
where q = magnitude of the charge, 

E = Electric Field, 
d = distance between the two points 
V = potential difference between the two 
points. 
Hence, work done is independent of path following by 
the particle between the two points. It only depends 
on the difference of potentials of the two points. 

17. Magnetic declination : It is the angle on the 
horizontal plane between magnetic north (the 
direction the north end of a compass needle points) 
and true north (the direction along a meridian 
towards the geographic North Pole). 


Angle of declination 


True North A [ A Magnetic North 


I I 
! I 
! I 

! I 


18. When variable frequency AC source is connected 
to a parallel plate capacitor, displacement current 

Increases with increase in frequency. 

19. Reflecting type astronomical telescope produces 
better quality image since due to reflection there is 

no loss in intensity (I) of light. 


20.No, a p-type semi 


22. 


55/4/1 


‘conductor slab cannot be 
physically joined with a n-type semi-conductor slab 


-n junction. | 
e eng SE join the two. semi-conductor 
blocks here will always be little microscopic gap or 
between the slabs due to roughness of the surfaces, 
OR 


i | l tial barrier is 
d biased p-n junction, poten | 
glosa deir hence the electrons and holes can easily 


cross the junction. In r 


the potential barrier is raised and hence the electrons 


eversed biased p-n junction, | 


and holes cannot easily cross the junction. For this | 


reason, forward bias rest Aere 
reverse biased resistance of p-n junction. 


SECTION - B 


. 6uF and 3pF are connected in series. Hence their 


equivalent capacitance is 2 pF. 


4uF and 2uF are connected in series. Hence their | 


. 4 
equivalent capacitance 15 S Di 
2 uF and : uF capacitors are connected in parallel. 
3 DE Lu d eus 
So, the equivalent capacitance — ENEE °F 


We know Q = CV 


G= tp 
V=3V 


d Oe IER Ben tO 
(a) Rvs. L graph: 3 


Resistance 








O Length 
(b) When length = L, 
Area = Ag 
Resistance = R, = P 
When length = 2L, ° 
Area = Ao 
2 
Then R= = 
A 
Or is Als L 
, — TY L. 
d A,/2 P A, Zë 


23. 


For LR circuit 


XL 


So, A =R 
For CR circuit 

X< 

R tan 45° = 
So, X. =R 


‘stance is low compared to | 


| 
| 
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For LCR circuit 


bea Cand Rare connected in series, then actually 
e IN are connected in series. Equivalent impedance 
= 3R. Thus Circuit is resistive. 
V = Vosin ot 
and I = [sin ot 
(i) Average power dissipation P = VI 
P = Vasin ot x Ipsin of 
Over full cycle 
_ bon. Im 
Pavo J2 X Ya 

(ii) Instantaneous current I = [sin ot 

24. (a) From surface A, electron is not emitted. So, the 
value of threshold frequency more than the 
frequency of the incident radiation. 

(b) From surface B, photoelectrons are just emitted. 
So, the value of threshold frequency is equal to 
the frequency of the incident radiation. 

From surface C, photoelectrons are just emitted. 
So, the value of threshold frequency is less than 
the frequency of the incident radiation. 
Threshold frequency is defined as the minimum 
frequency of light which causes electron 
emission from a metal surface. No electron 
emission, means that the frequency of the 
light is less than the threshold frequency and 
electron emission means that the frequency of 
the light is more than the threshold frequency. 
OR 
If the frequency of light incident on the cathode of 
a photocell in increased then 
(i) Energy of the photo electron increases 
(ii) Rate of electron emission remains same. Hence 
the current remains same. 
25.When a p-n junction is formed, the hole 
concentration is more in P side as compared to N 
side and electron concentration is more in N side as 
compared to P side. So, diffusion of charge carrier 
from lower to higher concentration continues and 
an equilibrium is established forming a potential 
barrier. The barrier produces an electric field. 

Drift of charge carriers due to the force exerted 

on charge carriers by the electric field. So, when 

a potential barrier is established, it opposes the 

diffusion of majority charge carriers from one region 

to other, but supports the drift of minority carrier. 
26. (a) Photodiodes conduct in reverse biased condition 
only when a light of suitable frequency is 
incident on it. During reverse bias, the current 
is mainly due to the drift of minority charge 
carriers crossing the junction. The variation in 
intensity of light affects the minority charge 
carriers concentration and hence the reverse 
current is predominant. 
In forward bias condition, the change in 
majority charge carriers is not much affected by 
light intensity and hence the forward current 
variation is not so predominant. 


(c 


w 
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Hence, photodiodes are operated in reverse 


bias condition. 


(b) : 


OR 
LED is normally a heavily doped p-n junction 
diode. The doping level in LED determines the 
colour of light emitted. | 
LED is always operated in forward bias 
condition. 
LED has longer life span as compared to 
conventional lamps. 
LED is extremely energy efficient device and 
may consume up to 90% less power than 
incandescent bulbs. 
27. (a) Formation of energy bands in solid : 
An isolated atom possesses discrete energies of 
different electrons. When two isolated atoms are 
brought very close to each other, then the electrons 
in the orbits of two atoms interact with each other 
and the energies of electrons do not remain in same 
level but changes from its original value. So, at the 
place of each energy level, a closelv spaced two 
energy levels are created. 
When large number of atoms are brought together 
to form a solid by interaction of electrons, a large 
number of closely spaced energy levels is created. 
These are known as bands of allowed energies. 
Between the bands of allowed energies, there are 
empty energy regions also, known as forbidden 
band of energies. 


(a 


— 


(b 


— 


A 
LXXX SX XS S0 X SP SO SOS SO S S ww. 
Ge, ORK SKS 
SPOR 
9050 


(CA 
Xxx) 
A RRS 


o 
s 





(i) Metal 


(ii) Semiconductor 


SECTION - C 


28. (a) Charge placed at the centre of the hollow sphere 
is —q. Hence, a charge of magnitude + q will be 
induced to the inner surface. Therefore, total 
charge on the inner surface of the shell is + q. 
Surface charge density at the inner surface 
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Total charge — +q 


i = > ER 9 
Inner surface area Ann] 


A charge of -q is induced on the outer surface of the 
sphere. A charge of magnitude Q is placed on the 
outer surface of the sphere. Therefore, total charge 
on the outer surface of the sphere is Q — q. Surface 
charge density at the outer surface 
_ Totalcharge — Q-4 

Outer surface area Ani; 


O outer 


(b) Electric field at point lying outside the sphere at a 
distance r from the centre of the sphere : 
Applying Gauss theorem 

_ Charge enclosed 





Flux = ó 
€, 
Gr, Exit 
ATT Ep 
OR 


(a) Electric field due to an infinitely long straight 
wire having uniform linear charge density À : 
x = distance of the point P from the wire where 
the electric field is to be evaluated 
E = electric field at the point P 
A Gaussian cylinder of length l, radius x is 
considered. 

An infinitesimally small area ds on the Gaussian 
surface is considered. 
Electric field is same at all points on the curved 
surface of the cylinder and directed radially 
outward. So, E and ds are along the same 
direction. 
The total electric flux (0) through curved surface 
— [Edscos0 
Since E and ds are along the same direction , so 
0-20 
So, o=E(2 cl 
Lt charge enclosed by Gaussian surface is, 
g = 2. 
. By Gauss’s law, 


1 
Ve 


1 
.—q= E(2xrl) 
E q 


Or, lii = E( 2nxl) 


Eu 
A 
2TTXE, 


WM 





x 


29 (a) Working principle of potentiometer : The 
Potentiometer is an electric instrument that used 
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ial difference of a given 
c dite the po resistance of a cell. It is also 
ët compare EMP: of different cells. ` 
The potentiometer consists of a ef ee 
wire L having uniform cross-section 

V. This voltage 1s called 


attery of known emf all 
ü er cell voltage. Two ends of E Se 
wire Lis connected to the battery term 


is a primary circuit arrangement. E iik 
of another cell (whose emf E 1s E prac 
is at one end of the primary circul en oo 

end of the cell terminal 1s connected 3j y 
point on the resistive wire using a rd J 
and a galvanometer G. This arrangement Is a 


secondary circuit. 





The basic working principle of this circuit is based 
on the fact that the potential drop across any 
portion of the wire is directly proportional to the 
length of the wire. 
If the current through the potentiometer is I and 
R is the total resistance of the potentiometer, then 

V=IR. 
The resistivity p and area of cross-section A are 
constant. Also, the Current I is kept constant using 
the rheostat. 

L 


Re — 
A 


L. 
Ve e — KL (where K- is a constant) 


Now, the jockey is so adjusted that for length X 
of the wire there is no current flow through the 
galvanometer. 

SO, E = KX 

Kis known, X is measurable by a scale. So, E 
evaluated from the equation. r ishkan 


When EMF of two cells are to be | i 
Lee ie considered, then in 


17 Ka 
E; = KX, 
SZ 
E, L, 


(b) Potential gradient =k = AY - 
T: 0.5 V/m 


When E; and E, are joined with same 


polarity, then 
7 , 
E, =E - kx/DU asy (1) 
When E, and "n T 
Poe HEN E» are joined with opposite polarity, 
100 
E, +E, = kx——= 
eee (2) 
Adding eqns (1) and (2) 
2E, = 10.5 V 
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. E, = 5.25 V 
Subtracting eqn (2) fr | 
28, = 35V meant) 
E, — 1.75 V 


30 (a) In self inductance, the change in the strength of 


current in the coil is opposed il its 
T mein dae. Pposed by the coil itself by 


In mutual inductance, a pair of coils are involved. 
If current changes in one coil, the other near by coil 
opposes the change by inducing an e.m f. in itself. 


(b) Induced emf =|e| = MA sini a 5V 
dt 100x107? 
Induced emf = lel = Si 
dt 
100x107? 


dọ = change in flux = 5 x 100 x 10 -3= 0.5 Wb 
31. Working of a step down transformer : 
A step down transformer converts a high voltage at 
e primary side to a low voltage at the secondary 
side. 
Transformer work on the principle of "Faraday's 
law of electromagnetic induction". 
The emt induced is determined by the number of 
turns in primary and secondary windings. This 
ratio is called as Turn Ratio. 
The voltage reduction capability of step down 
transformers depends on the turn ratio of the 
primary and secondary coils. As the number of turns 
in secondary coil is kept less as compared to the 
number of turns in primary coil, so the amount of 
flux linkage to the secondary coil of the transformer 
is less compared to the primary coil. Accordingly, 
the emf induced will be less in the secondary coil. 
Phe oon. 
N, W 


Here, 
N, = number of turns in secondary coil 


N, = number of turns in primary coil 


V. = Voltage in secondary coil 

V, = Voltage in primary coil 
The number of turns in secondary winding is 
always less than the number of turns in the primary 
winding of the transformer, i.e. N, > N,. 


As the number of turns is less in secondary coil, so 

the induced emf (output voltage) in the secondary 

coil will be less than the primary input voltage. 

Laminated iron core is used in transformers to 

reduce the Eddy current which prevents the 

efficient transfer of energy from the primary coil to 

the secondary coil and causes energy loss in form of 

heat generation in the core. 

32. (a) Electromagnetic wave produced in some 

radioactive decay is y-rays (frequency > 
3 x 10" Hz). 

(b) Electromagnetic wave produced in arc welding 
are UV (7.5 x 101 -3 x 101^ Hz), IR (3 x 10? — 4.3 
x 1014 Hz) and visible (4.3 x 10'* — 7.5 x 10^ Hz) 
rays. 

(c) Electromagnetic wave produced in TV remote is 


À 
33. (a) Ax- ES 


(b) Resultant intensity =I = I, cos” E 


41 


DO 


IR rays. 
E where Ax = Path difference and 


Ad = Phase difference 
Agen 
6 
2n Am 


| À Art An 
^. Ap = phase difference = x x | 6 
AQ 


: | 
Or, IT, cos S Š 


Or, 1=5x107cos?= 


V3 


Or, I25x107? E Z 


= 3.75 x 107? Wm ? 


(c) Resultant intensity at maxima = Ia, = 4I, Z 


. aly 
Resultant intensity = beun SE 
[RESULTANT _ 2T, /4 _ 3 4 

41, 16 


Imax 


3 


“e IpgsutTANT = 1g MAX 


jj 


34. Mirror formula : t +— = 


1 < 
vu f Š 


== | == 


Magnification =m = — 
u x 
For object P : x 


Uy = —50 cm 


f = —20 cm 
L 1 


e e 


H 
Up u f 


Or, —+ —= 


y 9€. 


For object Q : 
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1 1 1 
— + — = — 
Jug lQ -20 
uQ =- 30 cm 


So, the distance of Q from mirror is 30 cm. 


35. (a) Let us consider a solenoid, whose 
radius = A 
length = 2l 
number of turns per unit length = n 
current passing through the solenoid = I. 


ie X— 


I lle 






— A mme 
e SST ADM 
A RN GA DA 


—- — — — mm mm — < — — — jp coo 


€ zs lees ooo 


I 
| 





Let us consider a small element dx at distance x 

from O. | 

Magnetic field at P (a point at a distance r from O) is 
B= undxla° 


Integrating m 
_ Ë 1 Hdx 


| 2 (r El E cl 


2 7 
Putting Ir =x) +a? | = 
p= unla’ x 21 
ar 


Now, magnetic moment, M = n x 2] x I x ma? 


M 
enx2xi-—- ^  J..... (11) 
Ta 


Putting in the eqn (i) 
_ HAM _ HN ` WAN 
2r’xna’ rien Am? 
The same magnetic field is produced by a bar 
magnet. 


Hence, a current carrying solenoid behaves like a 
bar magnet. 


(b) Magnitiude of magnetic dipole moment M with 
the circular current loop having n number of turns, 
carrying a current I and of area A is |M| = nlA. 
The direction of the magnetic dipole moment is 
perpendicular to the plane of the loop. 


Heren = 5 
[ = 2A 


d f E 
"P f, 
“ y 


s, PHYSICS, Class-XII 


y = (radius) = 7 cm = “ta , 
. Area = À = nr? = 3.14 x (0.07)* m | 
, ic di =5x2X 3.14 x (0.07) 
+», Magnetic dipole moment REES 


OR 


two straight very long parallel 


AB and CL are nts I, and I, respectively, 


conductors, carrying curre 
separated by a distance 4.. 
B 


B, 
inwards 






B, 
outwards 





The magnetic induction due to current I; in AB ata 

_ Hok, ¡ 
B = (i) 
This magnetic field acts perpendicular to the plane 
of the paper and inwards. The conductor CD with 
current I, is situated in this magnetic field. Hence, 
force on a segment of length! of CD due to magnetic 
field B, is F, = B,LI. Substituting B, from eqn (i) 





distance ais: 


LI] ` 
F = i x ....(ii) 


By Fleming's Left Hand Rule, F acts towards left. 
Similarly, the magnetic induction due to current I, 
flowing in CD at a distance a is 
Hal, - 

me vi THU 
This magnetic field acts perpendicular to the plane 
of the paper and outwards. The conductor AB with 
current I;, is situated in this field. Hence, force on a 
segment of length l of AB due to magnetic field B, is 


F, = Bll 
Substituting B, from eqn (iii), 


= Hol. l . 
a venies EE) 


By Fleming's Left Hand Rule, this force acts 
towards right. These two forces given in equations 
(ii) and (iv) attract each other. Hence, two parallel 
wires Carrying currents in the same direction attract 


each other and if they car i i 
ach o ry currents in th 
direction, repel each other. — 


Definition of 1 Ampere : 
The force between two parallel wires carrying 


currents on a segment of length lis R= Bob ll 


Force per unit length is E - Molt, Sis 


l 2m 
IfI; 2; 21Aand'a'- 1m 
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Then, E My Ll, _ 42x 107 


| 2na a, A1 "Nur 


50, 1 A 18 defined as that constant current which 
when flowing through two parallel infinitely long 
straight conductors of negligible cross section and 
placed in air or vacuum at a distance of one meter 
apart, experience a force of 2 x 107 Nm“. 


(b) 





um 


— — Horizontal 


Magnet 
PIVOT 


Dipole moment of the magnet = M = 3 Am? 
F = force applied at a distance 10 cm from the centre 
It is now in equilibrium at an angle = 0 = 30° 
External magnetic field strength — B — 0.25 T 
The magnet will be at rest when the total torque 
acting on it is 0. 
It means that the torque due to applied force F is 
equal to the torque due to magnetic force. 

Torque due to applied force = F x 10 
Torque due to magnetic force — MD sin 0 

z3x0.25»xsin30" 

Since, torque due to applied force F — torque due to 
magnetic force, so 


F x 10 = 3 x 0.25 x sin 30° 
1 
= N x 3 x 0.25 x sin 30° = 10 x 3 x 0.25 x 0.5 
— 0.0375 N 


If F is withdrawn, the magnet will go back to its 
origial position. 


36. (a) 





OP is the incidence ray on the prism and QR 
emergent ray. 
Zi, — angle if incidence 
Zi, = angle of emergence 
A — angle of the prism 
u = refractive index of the material of the prism. 
6 — angle of deviation 
For minimum deviation, Zr, = Zr, = Zr 


A = Z *+ Zf, 
So, ASIA Zia ZP 
Be uA 
Also, Li, + Zi, = Zi 


(b) (i) 


43 


A+Ó, = Zi, + Ll, 


(A+6,,) 
So, | = ) 
Now, from snell's law, b 
_ Sini 
H sin P 
A + Òn 


sin — 
2 


H = A 








-——— " 
The critical angle = sin E sagt, SS, 
So, the ray which is incident on AB surface will be 
reflected making an angle 45°. 
The angle of incidence on AC surface is also 45°; so, 
the ray will be reflected making an angle 45°. 


The ray is incident normally on the surface BC. So, 
there will be no deviation due to refraction. 


(ii) If u = 1.4, then the critical angle = sin” zs = 45.23". 


So, the ray will be refracted out from the AB face. 





Angle of incidence = 45° 
_ Sini 





sin r 


Or, 1 _sin45° 





14 sinr 
Or, sin r = 1.4 x sin 45° = 0.99 


r = angle of refraction = 81.9° 


So, the ray will be refracted out making an angle of 


refraction 81. 9°. 
OR 


(a) Consider two thin lenses L, and L, of focal length 
fiand f, are placed coaxially in contact with each 


other. 


The lenses are so thin that their optical centers are 
assumed to coincide at point P. 





2 
(Gë 
P Es 





BEEN EA * A (| A Oe A CA 
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I1. 


An object is placed at O on the common principal 
axis. The lens L, produces an image at I, and this 
image acts as the object for the second lens L. The 
final image is produced at I as shown in figure. 
PO = u, object distance for the first lens (L4), 
PI = o, final image distance and 
Pl =v, image distance for the first lens (L,) = 
object distance for second lens (L). 
For the image I, produced by the first lens L, 
1 1 1 





37 (a) Radioactive decay law 





YSICS, Class-XIl 


Dividing eqn (1) by eqn (2), 
1 


10. 05. 

1 9 4 
5() H, 
Or LP qu 
' n, 10 


the liquid medium = 1.36 

. The rate of disintegration 

of a radioactive substance at an ame is pease 

proportional to the number of nuclei in the 
‘oactive substance at that time . | 

NEN ot where symbols have their usual 
= NU, 


meanings f f | 
Let us consider a radioactive substance having N, 


atoms initially at time (f = 0). 
After time (t), no. of atoms left undecayed be N. 

If dN is the no. of atoms decayed in time dt, then 
according to radioactive decay law : 


-. n, = Refractive index of 


- i 


dee 0 E 
v, u f di aN 
For the n Pd ; produced by the second lens L;, Be us M UN EU. 
[ -— 
v V 7 f (Q2 Here, à is decay constant and negative sign indicates 
E that a radioactive sample goes on decreasing with 
Adding equations (1) and (2), time. 
r i i 4 Equation (i) can also be written as 
ucc Hir y TIE 
Sa Lh b 6)  =-hat 
If the combination is replaced by a single lens of Integrating 
focal length f such that it forms the image of O at In ln kt de K (ii) 
the same position I, then Here, K is constant of integration 
1 1 1 Att=0,N=N, 
a . (4) K = In Ng 
v u f Substituting K in equation (ii), 
Comparing equations (3) and (4), In N = - 4t + In No 
h f f No 
(b) Refractive index of the medium of lens = 1.5 Or, > T 
Power of the lens = - 10 D 
N = No e M 


(b) Half-life — (Mean life) x In2 
Or, 4.5 x 10? years — (mean life) x In 2 


9 
Or, Mean life — AX" years 
In2 


Focal length of the lens = f,,, = = 0.1 m = 10cm 


In liquid, its focal length — ag 7 — 90 cm 
According to lens makers' formula 


1 n, b d 
ie] sd ll 
hi n R, R, 
Or, 572-1 LAE J 
10 |1 JR R, 


. 1 osx d. 1 So b 1 ma : 
ru NEN um O E 327 fraction of mass of the | 


o 





4.5x10° 
06093 (Years = 6.5 x 10? years 


(c) No. of half lives = 5 





Or, Mean life = | 





radioactive substance left undecayed 


1 3 


— 


In the liquid, 
So, fraction of mass decayed = 1—-—  . SS 
o2 3 


Fliguia n R, R 2 OR 


P 
b. A.D aa (a) Postulates of Bohr Model of H 
—50 n B. R, és (2) 








ydrogen atom : 
Postulate — I : The electrons revolve in a circular 


orbit around the nucleus The i | 
| electrostatic force of 
attraction between the positively charged nucleus | 
| 
| 
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MO 1 ` “har 
SEN diese? char ged electrons provide necessary 

E € Orce for circular motion 

ost — H >` Mort" l 
Pi Zeie a The electrons can revolve only 
re am Selected orbits in which angular 
kaspi ` of electrons is equal to the integral 
1 
multiple — 
2n 


~ 


, Where h is Planck’s constant. These 


orbits are known as stationary or permissible 
orbits. The electrons do not radiate energy while 
revolving in theses orbits. f 
Postulate — III : When an ele 
higher energy orbit to lower energy orbit, energy 
is radiated in the form of a quantum or photon of 
energy ho, which is equal to the difference of the 
energies of the electron in the two orbits. 
Expression for Bohr radius : 
Let us consider 
m = mass of an electron 
r = radius of the circular orbit in which the 
electron is revolving 
v = speed of electron 
- e — charge of electron 
From 1* postulate 
Centripetal force = Electrostatic force 


5 


: 
mo* L e 


ctrons jumps from 





r das, r^ 


e 3 € 
Y SS 
4 TE, mr e (1) 
From 2"4 postulate 


nh 
mor =— 
21 


Outside Delhi Set - II 


SECTION - A 


1.(b) r« dm 
4.(c) 91 
6. (b) 1 x 10? T acting upward 


11. antineutrino 


12. Polarisation 





20. Angle of dip : The angle of dip is the angle between 
the direction of the earth's magnetic field and the 
plane of the horizon. 


SECTION - B 


21. Consider that the resistance of a wire is R 





n” m 





D. 
45 
í 
_ nh ` | 
e a 2amr ý 
, Bh .... (2) 
Or "U = mmr 
Comparing eqns (1) and (2), e 
1 e? nh? Uy 
Am, mr Am mr 
wh?  A4nzem 
Or, i= FEET 2 
. en h” - 
<. Bohr radius = r = pi 4 


(b) Shortest wavelength in Balmer series : 


1 pitt 
A (2 e H 


Longest wavelength in Balmer series : E: 


2⁄9 


Ze | 
“i E 32 E 


QJ 
e 
13 


Dt 
P 
dE 4 


55/4/2 


So, the resistance of the three parts are E R, 5 Rand- É 
KR R , respectively. 


They are now connected in parallel combination 
across a source of voltage. 


So, the equivalent resistance Bas 


— = + —— + — 
R, 4p 3p Š 
A 11 11 
11 
K. = R $ 
Current =I=5A 
V 210V 
Applying Ohm's law, 
14) RA 
R 
R=550 


SECTION - C 


30. The device used to provide electricity at the proper 
voltage for household purpose is generator. 
Principle of working of generator : 





‘vt d v 2. 
| 
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Generator works on  Faradays Law of 


electromagnetic induction. This law states that 
when a conductor moves in a magnetic field it 
cuts magnetic lines of force, which induces an 
electromagnetic force (EMF) in the conductor. The 
magnitude of this induced EMF depends upon the 
rate of change of flux (magnetic line force) linkage 
with the conductor. This EMF causes a current to 


flow when the conductor circuit is closed. 
Coil "d 


o 






is placed between centre of 


bject 
When the objec us then a magnified, real and 


curvature and foc 


inverted image is formed by concave mirror. 






ermanent 
Magnet 


Quite often there remain air gap between the 
magnetic poles and the armature. Leakage flux 
occurs here causing the loss of energy and hence 








loss in efficiency of the generator. (b) For virtual image; 
To reduce the flux leakge : H o 23 
(i) Air gap to be minimised L s 
(ii) Curvature of magnetic poles is made same to 
the curvature of the rotating armature. z v =- 3u 
31. (a) The sun outputs about 1300 watts per square Putting in mirror formula : 
meter (W/m?) in space near the earth, which 111 
gets reduced to around 650 W/m? after through vu f 
the atmosphere. So, the amount of heat is quite 
realisable. L 3 1 | 
The forces generated by solar radiation is generally Or, 3u + u 1 | 
too small to be noticed under everyday life. The | 
radiation pressure of sunlight on earth is equivalent “.u=—-8cm | 
to that exerted by about a thousandth of a gram on F . | 
an area of 1 square metre . It is approximately 10 Geer | 
uN/m^. Hence, it is negligible. H v 3 
(b) Wavelength and velocity of electromagnetic h u 
wave change from one medium to another . 
medium. m v = 3u 
(c) Ozone layer absorbs biologically harmful Putting in mirror formula : 
ultraviolet radiation coming from the sun. 1 1 e 1 | 
Hence, it is crucial for humans' survival on earth. v u f 
33. (a) When the object is placed between the pole and | 
the focus, then a magnified, virtual and erect Th di = -16 cm 
image is formed by concave mirror. e distance between the two positions is 8 cm. 


Outside Delhi Set - III 


13. ¿n+B>*He+?Li 
SECTION _ A 18. Reflecting type enga tele 


better quality images since, due to 


55/4/3 


scope produces 
reflection, there 


is no loss in intensify of ligh 
D en ght (T). 

T" 19. Eus angle of dip increases from 0° to 90» as one goes 
2. (c) Helical with its axis parallel to X-axis nes Pxpuatortisborth pole, 


I 20. Potential energy increases. 
5. (b) 2 x 10 T, acting towards north 
6. (a) 2R 
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23. (a) R vs. L graph : 
Resistance a" 


WS 
` w 









(b) Characteristic of electromagnetic waves : 














(i) No medium is required for the electromagnetic Z 

wave to travel through. | 

O Length (ii) An electromagnetic wave, although it carries no 

(b) When length = Ly mass, does carry energy. It also has momentum, 2 
Area = Ay and can exert pressure (known as radiation Z 

. b pressure). : 
A Ee Era iii) The energy carried by an electromagnetic wave 2 
When length = 1.5L, A, (111) The energy y gn 4 


is proportional to the frequency of the wave. 








Area = — 30. For the 1* position : 
L5 | 
Object distance = u, = - 9 cm K 
Then R = = i f 
en K = A Image size = h, E- 
0% a L5L, ; L, | em size = hy 
p A. /15 s= 235 EN =205R, Using mirror formula 
1 1.1 
24. (a) 2uF and 4uF capacitors are to be connected in " 8 (f 
series. So, the effective capacitor will be = 
2x4 4 LOT d E 
ie = =— uF Or, -—+—=— i E 
META A " Es 
With C. the 3uF capacitor is to be connected in — h, 2, š 
parallel. So, the equivalent capacitor will be SERIES E n e 
4 13 dbi 
Ber = 3" 3= 3 uF For the 2^4 position : 
Object distance = u, = — 15 cm 


(b) Maximum value of capacitance may be obtained by 


connecting the capacitors in parallel. In that case, Image size = h’, = 1 y 
A 


the equivalent capacitance will be, (2 + 3 + 4) = 4 
10uF. Object size = h, 
Minimum value of capacitance may be obtained by Using mirror formula | 
connecting the capacitors in series. In that case, the I3 ï E 
equivalent capacitance will be Cs. === 3 
iiij * ? | 
— =—+—+—=— 
C 234 D On hab al a 
cs. f e (ii) 
12 
aC, =— pe 
13 1 u 
Magnification = "ud fr 
SECTION - C “re 
O lou v 
29. (a) An electromagnetic wave can be created by b Au, He 
accelerating charges; moving charges back and š 
forth. Or, v, = 
Electromagnetic wave propagating along the Z-axis : 12 ' 
= Comparing equations (i ii 
The magnetic field B will be along X-axis P a q ns (i) and (ii), 
By =Bysin[kz-of] 1,1 = EM? 
5 9 Xo. 48 E 
The electric field E will be along Y-axis Y 
Ey = E,sin[kz—ot] Un E. me A e 





E 
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2 Lë 'rinciple of working : | 
Or, Ee SE on the principle of Faraday's 
45 5u vu p: of electromagnetic induction. According to it, 
- when there is change of D flux aa a 
Or, m conducting loop, an emf is induced across the ends 
45 S, of the loop. 
Sege ER 
63 dt 
u, See m 


I Working : | 
The OnE magnetic field is created between the 


Putüng m.egr Qu, oles. The coil ABCD is rotated by external means 
ih this field. As the coil rotates, the angle between 
m E Em the magnetic field and the coil changes which 
"ow d induces an alternating emf. The ends of the coil is 
connected to an external circuit by the means of 

I carbon brushes (B; & Bz) and slip rings R; & R). 


1 
Or, o Ff When the external circuit is closed, an alternating 
current flows through the coil. 
. ics kon _ . Expression of emf produced : 
Nu f = focal length = - 7 cm B 2 The magnetic field produced by the magnet 
32. AC generator : The coil be placed such that at t — 0, the angle 
Construction : between the surface area vector of the coil and the 


A coil o£ n turns rotates (called armature) between 
the magnetic poles by the means of an external 2 
agent (steam, running water, etc). The ends of the o = angular speed of the coil 
enge een ere poet d den, A Angle between surface area vector of the coil and 
pos the magnetic field after time t is given by : 
0 = 05 + ot 

Magnetic flux through the coil is then : 

Dp SS [B.dA 


Or, Dj = BAcos 0 

Or, Pg = BAcos (0; +ot) 

By Faraday's law of electromagnetic induction, 
magnitude of induced emf through a coil of n—turns 


magnetic field be Z ; 





is given by : 
ë= 50. | 
dt | 
O zn | 
d , e= GE [BAcos (89+ wt)] | 





le| = nBAcsin (0) + et) 


QOO 
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Note making is a skill that we use in many walks of life : at school, university and in the world of work. 
However, accurate note making requires a thorough understanding of concepts. We, at Oswaal, have 
tried to encapsulate all the chapters from the given syllabus into the following ON TIPS NOTES. These 
notes will not only facilitate a better understanding of concepts, but will also ensure that each and every 


conceptis taken up and every chapter, i i i to your advantage... 
go get the OSWAAL ADVANTAGE zw covered in totality. So go ahead and use these to yo g 


CHAPTER 1 : Electric Charges and Fields 
Chapter Analysis 


Gauss's Theorem and its 10(1M)|10 (3 M) 
Applications 10 (5 M) 





UNITS AND DIMENSIONS 


Vector area elements [12] m? 

















Electric field [MLTA-!] V/m Or NC”! 


[ML?T-A-!] 





Electric flux 


[LTA] 





Dipole moment 











[LATA] 
[L2TA] 
[L3TA] 


Linear Charge density 
Surface Charge density 
Volume Charge density 


IMPORTANT RESULTS AND FORMULAE 








1. Charges developed on bodies, when they are rubbed against each other are called as frictional 
charges. 

2. The charge on a body is expressed as q = + ne, where n is an integer (i.e., no. of electrons present 
on the body) and eis the charge on the electron. Charge is additive in nature & always conserved 
The charge on electron is e =- 1.6 x 107% C and charge on proton is e+ = + 1.6 x 109 C. | 
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7 ; I . atomic 
3. Total positive or negative charge on an object of mass m having mass number À and 


number Z, is given as : 
mN 
ES nece ti 
L A 
Here, N = 6.02 x 10%, Avogadro number. 
4. When two charges d and q, separated by a distance 


i by them 
r, the electrostatic force experienced y 


is given as : F = RN: . This is Coulomb's law. 


Ans, r^ 
i wn a 
: = 9 x 10? Nm? C, g, has a value of 8.85 x 10-2 C?/Nm? and is a natur al constant kno i 


ÁTE, 
permittivity of free space. 


6. The electric field strength due to a point source charge at 
from the source charge is given by : 





an observation point A at a distance r 


1 
ATE, 


Y E 


"Le 


Ba 





The unit of electric field is NC”. 
the test charge is 


7. If a test charge q, is placed at a point where electric field is E, then force on 


SA 


harge (q) of the dipole and the separation (/) between 


8. The product of the magnitude of the either c 
(from - q to + 4). 


the charges is called electric dipole moment (p,), i.e., p, = ql, 1 = distance 
9. Electric field due to a short dipole at any point, making angle 0 with the axial line is given by : 


=? > 

















Bd x Pe (14 3cos? 9)? = Pe /1+3cos” 0 
de, Y Ame, 
10. Fora short dipole, we have r >> I, the electric field on the axial line is E. = 1 S Pe 
Aney Y 
11. For a short dipole, we have r >> I, the electric field on the equatorial line is E, = : Pe 
ATE Y 


12. Electric field due to circular loop of charge, 





pa 9 — 

4n& (ax y? 
ifx>>athen, E= : nd 
Ane, x? 


> 


13. (a) A dipole of moment P, in electric fi E > + 2 
o > Esin a ectric field E, experiences a torque given by : t= p.xE or 


(b) The torque is minimum for 0 = 0° or 180°. ie, x... = 0, wl = (y o , | 
dipole is said to be in equilibrium. min = Y, When 0 = 0° or 180°. In this position, the ` 


(c) The equilibrium of the dipole is stable for 0 = 0° and it is unstable for 9 = 180° 
(d) The torque is maximum for 0 = 90°, i.e., we find Tmax = DË, when 0 = 90°. 


(e) As increases from 0° to 180°, z first increases, becomes maximum and then decreases t | 

ses to zero. 

14. The electrostatic potential energy of a dipole of moment p, in uniform electric field E ¡ 
is : 


E == P, .E = — p,Ecos 0 





On Tips Notes E 


(i) For0 2 0? we have Up = -p E. 
It is the minimum value of the potential energy and the dipole is in sta 
(ii) For 6 = 90°, we have U. =0. 
__ The dipole is in unstable equilibrium. 
(iii) For 0 = 180°, we have U, = p¿E. (Max) 


ble equilibrium. 


15. The flux 6 of electric field E through a small area element As is given by Ap = EAS, 
where A s is vector area element. S.I. unit of flux is Nm? C7 . 

16. Gauss's Theorem : The total electric flux through a closed surface enclosing a c 
1/e, times the charge enclosed. 


harge is equal to 


Mathematically, A, = dE A =L. 
Eo 


17. Applications of Gauss’s Theorem 
Electric field : 


^ 


n. 





(a) Due to an infinitely long straight uniformly charged wire; E= Tea" 
0 
(b) Due to uniformly charged infinite plane sheet ; E- 2 n. ! 
€ I 
IMPORTANT FIGURES i 


Electric Field Lines : 
1. In case of Isolated point charges : 


N A 


——— O —— 


7 IN ` 
2. In case of a system of two charges : 


a 


Equipotential Surfaces due to a Dipole : 





D 


| 


. 
. 
, 


| 


= 


NEN 


- 
77 
H 
* 
H 
` ` 
` ` 
` 


( 
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CHAPTER 2 : Electrostatic Potential and Capacttance 





Chapter Analysis 








RUSS LIAN À Y 
E AN Sy RM A X à 

 — Listof Topics  . 

SSS Wg SIR ANN 

` SQ WAGGA WIG 


N 
NS N 


R N 









Electric Potential 






2 Q (1 M) 
Capacitance 1Q ae 10 (2M) 


UNITS AND DIMENSIONS 
Physical quantity Ge 
Electrical Potential [ML*T-*A^ 
Capacitance [M-IL2T*A?] 
Polarisation density [LAT] 





Dielectric constant [Dimensionless] 
IMPORTANT RESULTS AND FORMULAE 


1. Electric potential due to a point source charge q at a distance r from it is given by : 
1 q 


ATE, r 


Unit : 1 V = 1JC7 
2. The electric field at a point is related to the negative potential gradient as follows : 


E >] 
dr 


(i) Electric potential due to a dipole at a point at distance r and making angle 0 with the dipole 
moment p, is given by : 


Unit: Vm 


1  p,cos0 
2 
de, r 


(ii) On the axial line, the electric potential is given by : 
v 1 P. 
Ae, r^ 
(iii) On the equatorial line, the electric potential is : V =0 
3. Electric potential due to an isolated conducting char 
(a) The electric potential at the surface of the spher 


Pe 2 


4ne, R 
(b) The electric potential at a point outside the sphere is 


ged sphere of radius R carrying charge Q: 
e and at every point inside the sphere is : 





4TE, r 





| 
. 


y EH ^ 
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4. Potenti 
RS energy of system of two point charges : U = : A. 
dr "2 








5. Th i i 
STAO of the charge q and potential V of a conductor is called capacitance (C). 
Cal 
V 


Unit : 1 Farad — 1 coulomb/volt 


6. (a) El i | | | 
a) hy a potential energy of a conductor carrying charge q, capacitance C and potential V, is 
q q 
U,= [Ware PE y, 15 
p q eh A m 
I | E xe 


(b) Since, q = VC, 
"T d 
Has dd seb, oye 


7. H a number of capacitors of capacitances Cy Ka Cy smsen are connected in series, their 
equivalent capacitance is given by : 
1 1 1 4 


8. If a number of capacitors of capacitances C Cus C, crasas C, are connected in parallel, then 
their equivalent capacitance is given by : 

Ey E, VERE eus + C 

9. Let a parallel plate capacitor consists of two plates of area A, separated by distance ‘d’, having slab 


of same thickness and area with dielectric constant ‘K’ between the plates. Then the capacitance 
of the capacitor is given by : 
C= Ke, A 


10. (i) If we have a number of slabs of same area as the plates of the capacitor with thickness t, t, 
t,,....and dielectric constants K, K,, K, ...... inserted between the plates, the capacitance of the 
capacitor is given by : 

EA 


(ii) If a single slab of thickness ‘t and dielectric constant 'K' is introduced between the plates 
having separation ‘d’ then the capacitance of the capacitor is given by : 


gA  — Ke A 
Za (d-t) K(d-t)+t 
K l 


(iii) Ifa single slab of conductor of thickness F is introduced between the plates, having separation 
'd' then the capacitance of the capacitors is given by : 


Ken 


C= sg A 8 g A 
+ (d-t) d-t 
— + — 
00 l 


IMPORTANT GRAPHS AND FIGURES 
Graph for Q vs V : 


O —- 








aaa r LS sa 
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CHAPTER 3 : Current Electricity 
Chapter Analysis 


List of Topics 


Electric Curent, 1Q(1M) : 5 : ig 


Resistance and Cells (1M) BM) | 206M 1 Q (5 M) 


Kirchhoffs Laws, 
Wheatstone Bridge and 
their Applications 





UNITS AND DIMENSIONS 


Physical Quantity 


Electric current 












— 


[A] 

[TA] 

[ML2T 3A] 
[ML2T-3A-1] 
[ML2T-3A-1] 
| [ML?T A^] 
[ML3T-3A 2] 
[M-1L-3T3A2] 
[MLT-A-1] 
[EE] 

[T] 

[L-2A] 
[M-!T2A] 
















O 
A 






Charge 





Electric voltage 





Potential difference 


Electromotive force 









Resistance 










Resistivity 















(ohm-1m-1) or, Sm” 


Vm! 


Electrical conductivity 
Electric field 
Drift velocity 






D o o D Di ei < 













ms 


Q 
Q 











Relaxation time 












S 
Am? 


m?2V-1 s71 






Gi a 


Current density 


Mobility 





SS 





IMPORTANT RESULTS AND FORMULAE 


1. Electric current : Electric current is defined as the rate of flow of charge, i.e. 


d 
[5 
dt 
When charge flows at a constant rate, the corresponding electric current can be Written as : 
[= 3 | 
Í 


Unit : 1 Ampere = 1 coulomb second”! 


2. When electric current is set up in a conductor, the electrons drift throu 
v, which is drift velocity and is given by : 


gh the conductor with velocity 





d 











On Tips Notes 


d 


10. 


11. 


I 
neA 


Ohm's law : Current | ina is di i tential difference V applied 
conductor is directly proportional to the pote 
across the ends of the conductor Provides ihe physical conditions such as the temperature, 


mechanical strain, etc. remain unchanged. 
Ic V 
Or V — RI 


Ug = 


where, R is a constant called resistance of the conductor. 
Resistance : 


R= p 


pe] == 


E 


Resistivity: p= 
ne? 


a 


Conductivity : Reciprocal of resistivity 


1 
FS = 


p 
Unit = ohm], or siemens m-! 


The temperature coefficient for conductors is positive i.e., resistance increases as the temperature 
rises. 


The temperature coefficient for the insulators and semiconductors is negative 1.e., their resistance 
decreases as the temperature increases. 


The internal resistance of a cell is 
[= E 
V 
Electrical power : 
2 
Pr = -— = PR 
R 


Unit : Watt 

The emf and terminal potential difference of a cell : Let the emf of a cell is ‘E’ and its internal 
resistance is r. If an external resistance R is connected across the cell through a key, then 
IR = V = potential difference across the external resistance R. This is equal to the terminal potential 


difference across the cell. 
Ë = V Ab 
_ E-V 
r 





— I 
So, V=E-Ir 


V « E. 
When current is drawn from a cell, its terminal potential difference is less than the emt 


Series Combination of Cells : 
In n cells having internal resistance r and emf E for each. 


_ HE 
S R+nr 
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12. Parallel Combination of Cells : -— 
V . 
If n cells having internal resistances r}, r,, Y ...... r, & of emf Ej, Ey E; caras E, respect 
E, E, E, E 
+— + 


+ H 
Í -— n r, r, ^ 
F 1 1 1 1 
EE — - 
n T, h P? 


13. Mixed Combination of Cells : 
Here nm cells are combined in m rows, each row having n cells such that 


P = nE mnE 
H ur mR+nr 
14. Kirchhoff's Laws: R+— 


First law : The algebraic Sum of current at a junction is Zero 1. më eng 
current entering a junction is equal to the total current leaving the Zeg the algebraic sum of the 
Second law : In a closed loop, the algebraic sum of the emf's IS ce ge s 
product of resistance and the respective current flowing through them rc, 
XE = XIR. | 
15. Wheatstone Bridge : This is a circuit consisting of four resistances 
and a battery connected as follows : 





e. El = 0. This implies that the total 


P Q, Rand S, a galvanometer 


B 





The Wheatstone bridge is balanced when there is no current flow through the galvanometer. It 
means potential at B is equal to that at D. In such a case 


P B 
D S 
16. Slide Wire Bridge or Meter Bridge : It measures unkno i —-RÁ 
Wikenishone bd og. wn resistance. It works on principle of 
IMPORTANT FIGURES 
Meter Bridge : 

















d 
On Tips Notes 
Potentiometer Setup for Comparison of emf's of two cells : 
Resistance 
1 Box 
E, 7 
2 
B B i 
atter = 
y — N, (s 
o 
R 
Variable N, 
Resistance . E 
ta K, 


Potentiometer Setup for Evaluation of Internal Resistance of a cell : 


Variable 
Resistance 





K 


CHAPTER 4 : Moving Charges and Magnetism 


Chapter Analysis 
ee le n — 


Magnetic field and LO 10 10 10 10(1M) | 3Q(1M) 
Cyclotron (3 M) (1 M) (2M) | (1M) 
1Q 
(3 M) 


Ampere's Circuital law 1Q 1Q 1Q (1M) 
and its Applications. (3 M) (3 M) 


Torque and Galvanometer 1Q 1Q 1Q 1Q (1M) 
(3 M) (3 M) (3 M) 
UNITS AND DIMENSIONS 


Et Quang. | Sambal Seier | Dis | V PERS T 
Permeability of free space | mp L Scalar | IMLTAAG] | ien 


L Scalr | [MTA] Mardi - 
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IMPORTANT RESULTS AND FORMULAE 
> ‘ve Z-axis with a 
1. Force : When a test charge q, enters a magnetic field B directed along the negativ 


velocity y making an angle $ with the Z-axis, then 


> > 


Fn =q (ox B) 

- qov.8 and Ban = Ü 

etic field B is F = (Ix B) where [is the current, 
f current. 


F = qov,8, F 


mx my 


2. Force on a current carrying conductor in a magn 
lis the length of conductor and | is along the direction O 


3. Force between current elements : 


dE. _ Ho Ldbx(Idhxn;) 


™ An ña 
here, force is on I,dl, dueto I,dl; ` 


er unit length between infinitely long straight current carrying conductor is : 


4. Forcep 


F = Ho A 
4n r 


where, F, /l is the force per unit length. 


5. Lorentz force : F = q(E+ vx B) 
6. Torque on a magnetic dipole moment p, due to a magnetic field B is t=p,,xB. 


7. Magnetic field due to a straight conductor carrying current I and at a distance ‘a’ from the 


conductor is 


[sin ġ, + sin $, ] 


a |= 


Ho 
B= —: 
An 
8. Magnetic field due to infinite straight conductor at a distance a from it, 


B= Hy 21 
án a 


9. Magnetic field on the axis of a current (I) carrying coil of 
ihe conten obeso i (1) ying of turns n, radius R and at a distance x from 


Hu In.2nR? 
4n (R? +1?) 

Í Ho +w 
(centre) — Peng R 
B _ Uu n2nIR? 

(faraway) | ' 3 
10. Ampere’s Circuital law : The line integral of th fi 
: e magnetic fi š 
the total current enclosed by the path and is given Sc Ad a dlesed Gen, y times 


B = 





and B 





EN = Gel, 
11. The magnetic field due to a straight solenoid well within it and on the axis is given by : 


B = unl, 
where, n — number of turns per unit length and I is the current in the coil. 
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12. Maximum energy by positive ions: 


— 1 Bgmp 
TM = E gk 
m 


13. Biot Savart's law : The magnetic field due to a current element is given by the following relation : 





(b) The unit of magnetic field B is called tesla (T). 
(c) uy = 4n x 107 Tm^A-1 


(d) Bis perpendicular to both Id! and ?. 
14. (i) Voltage sensitivity : 


0  nBA 

v = — (rad Va 

VOR 
(ii) Current sensitivity : 

D “BA 

S UEM 4 

I L (rad À ) 


(Hi) Conversion of galvanometer into ammeter 


E 
xG 
(0-1) 1 el 
(iv) Conversion of galvanometor into voltmeter 
sde 
I 


8 


IMPORTANT FIGURES 
Moving Coil Galvanometer : 






hosp her 
Lgs 


Mm hom 
— tee — 


Ee no D 
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Galvanometer to Voltmeter Conversion : 


CHAPTER 5 : Magnetism and Matter 





Chapter Analysis 






















List of Topics Ea 2018 GEN 


Magnetic Dipole KH 


Magnetic field of 10 10 10 10 
(1 M) (3 M) (3 M) (1 M) 
UNITS AND DIMENSIONS 


solenoid, Earth's 
magnetism & magnetic 
Physical quantity Symbol Dimension 
Permeability of free space [MLT2A^] TmA, NA? 


properties of materials. 
Magnetic field, | Magnetic induction, B vicios [MT-2A-!] T (tesla) 
Magnetic flux density 


[ML?T2A7] | Wb (weber) 


Magnetic intensity, Magnetic field strength Vector [L!A] 


Relative magnetic permeability 
Magnetic permeability 


IMPORTANT RESULTS AND FORMULAE 


: 


2Q(1M) 
1Q (5 M) 









u 










Magnetization 


B 


db 






[MLT-2A-?] 


1. Magnetic dipole moment : M = m(21) 
2. (i) Angle between geographic meridian and the magnetic meridian is called Angle of declination. | 
(ii) Angle between horizontal component and total magnetic field of the earth is called dip Angle. | 
(iii) Dip is zero at the equator and 90? at the magnetic poles. 
3. 1 = uy, 


where, y = permeability of medium, Ho = permeability of vacuum and H. = relative permeability. | 


4. Magnetic induction B and magnetic intensity H are related as B = uH. 
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- : stic material is directly 

5. Curie’s law in Magnetism : The intensity of magnetization I ofa PT wal e field and is 
proportional to the Strength of the external magnetic field H, called the mag 


inversely proportional to the absolute temperature of the material. 


I oc H 
T 
[= CH 
T 
1 € 
H T 
C 
Or == 
T 
where, C is known as Curie constant. 
6. Magnetic intensity: H = Hs 
A 
7. Magnetic susceptibility : y = ES 
H 
8. Magnetic permeability : u= Ë 
H 
9. The force between two magnetic poles of strength q, and q”, , separated by r is given by 
E= Ho Bail m 
An r 


10. Tangent law : When a short bar magnet is suspended freely under the combined action of two 
uniform magnetic fields of intensities B and B,, acting at 90° to each other, the magnet comes to 
rest making an angle 0 with the direction of the magnetic field B}. 


Be Br tan 0 
IMPORTANT GRAPHS AND FIGURES 


Angle of declination : 
True North 





Declination 






AGRO 






B' Geographical 
meridian 


Magnetic 
meridian 
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f "T — Horizontal 
where, 0 = Magnetic declination, 8 = Magnetic inclination or Magnetic dip and H 
component 
Magnetic field lines : 


Bar magnet A current carrying finite solenoid 


Hysteresis loop : 





CHAPTER 6 Electromagnetic Induction 





Chapter Analysis 
d a te 
List of Topics E De =. D 
joo |p [o | b [op — 


Magnetic flux and 1Q 1Q(1M) |1Q(1M) 
faraday’s laws (1 M) 


10 (3 M) 
Eddy currents, self and 
Mutual induction and 
Generation 





























1Q (3 M) 





















Dimension 
[ML?T2A-] 
[ML?T3A-!] 
[ML?T-24-2] 
[ML?T-24-2] 




















Magnetic flux 
EMF 


Mutual inductance 


Wb (weber) 
V (volt) 
H (henry) 
H (henry) 











Self inductance 








— A Rm - 
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¡MPORTANT RESULTS AND FORMULAE 


1. The inductance of a coil depends on the following factors : 
(a) area of cross-section 
(b) number of turns 
(c) permeability of the core. 

2. Self induction 





bx lor $ — LI 
E = . dà = g” 
dt dt 
L = TE 
dl / dt 
The inductance of a circular coil is given by : 
d BAN 2nNI 
Lapa = END, AN SS zy ee 
4T rl 4T Y 
N? 2 
= LPS Ex LUN x nr? 
ar 2r 
Or Ls uN xr 


here, 0 = magnetic flux from the coil, I = current through the coil, A = area of coil, r = radius of 
coil, N = total number of turns of the coil, y = permeability of the medium. 
3. The inductance of a solenoid of length I, is given by : 
p= 2 = SEN (ENIAN ua ER 
I I l I l 


2 
or Le D = un^ Al = un?’ V É n= d 


here, n = N/I = number of turns per unit length and V = Al = volume of the solenoid. 
4. The inductance in series combination is given by : 
L, = b; *: La sP be E ein 
The inductance in parallel combination is given by : 


1 1 1 1 
— = — + —4—..... 
L I$ Le Ls 
5. If two coils of inductance L, and L, are coupled together, then their mutual inductance is given by : 
M= k4L,L, 
6. Mutual inductance : 
$o I ord = MI 
dp _ d 
BST Ge 
M = —E/(dV/dt) 
a M 
— dl/ dt 


The mutual inductance of two coils is given by : 
M = uN,N,A, " Hoh NA. 
J l l D D . 
7. Magnetic flux is number of magnetic field lines crossing a surface normally. 
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The magnetic flux is denoted by 9. If B be the magnetic field through the area elementdA. 
Then, the flux through the area is given by : 
db = Bed A. 
8. Faraday’s laws of electromagnetic induction : o , 
(a) Whenever, the magnetic flux linked with a circuit changes, an emf is induced. 
(b) The induced emf lasts as long as the change in magnetic flux continues. 


(c) The magnitude of induced emf (E) is directly proportional to the rate O 
flux. 


Thus, if dó be the change in magnetic flux during the time dt, then : 


f change in magnetic 


E < e or E=k E 
d dt do 
where, k is the constant of proportionality. In SI, k = -1, hence, E=- di 
9. Lenz'slaw: | | 
i i that it opposes 
It states that induced current produced in a circuit always flows In such a direction PP 


the change or the cause that produces it. 


d 


The Lenz's law explains the negative sign in the Faraday's flux rule, E = c 


10. If a rod of length | moves perpendicular to a magnetic field B with a velocity v, then the induced 
emíf produced across it is given by : 


E = yB! 


In general, we have E = B.(vx l) o 
11. Ifa current lis set up in a coil of inductance L, then the magnetic field energy stored in it is given by 
Lu 
Be ps 


12. Instantaneous value of emf produced by AC generator, e = NBAosin ot 


CHAPTER 7 : Alternating Current 





Chapter Analysis 













x List of Topics | prom 3 | UE NE 
Alternating Current 1Q 1Q (5M) 
(5 M) 
LCR Series Circuit 









AC Generator and 
Transformer 





(5M) | (4M) | (5M) ) 
1Q 1Q (5 M) 
(5 M) 
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uNITS AND DIMENSIONS 


rms voltage IML2T-3 A71] 
rms current [A] 


Inductive reactance [ML?T-A 7] 


Capacitive reactance | [ML2T?A?] 
Impedance [ML2T?A?] 
Resonant frequency [1^4] 
Quality factor Dimensionless 
Power factor Dimensionless 





IMPORTANT RESULTS AND FORMULAE 


l. (a) Instantaneous value of alternating current 
[= [sin ot or I= I cos ot 
(b) Peak value of a.c. = I, 
(c) Alternating emt E = E,sin wt 
or E = Ecos ot 
(d) Mean or average value of a.c. 


21, 
Be or L “< p — 0.636 Io. 


(e) rm.s. value of a.c. I, = I, /42 = 0.707 p. 
2. The part of the impedance in which the phase difference between the current and emf is x/2, is 
called reactance. 
If the emf leads the current by 7/2, the reactance is called purely inductive. 
If the emf lags behind the current by 1/2, the reactance is called purely capacitive. 
If the emf is in phase with the current, the circuit is called purely resistive. 
3. Sign for phase difference (0) between I and E for series LCR circuit : 
dis positive, when X, > Xc. 
$ is negative, when X, < X. 
b is zero, when X, = Xc. 
4. The LCR circuit is said to be resonance when : 


L- 1 
X, = Xc. Le., when 0 =C 


1 
and © = 0, = Jie is called resonant frequency. 


5. At series resonant frequency, 9, = Jic. we have : 
(i) Z = R = minimum value of impedance. 

(ii) 1, = E/R = maximum value of peak current. 
(iii) $ = 0, ie, Land E are in phase with each other. 
(iv) V, is equal and opposite to Vc. 

(v) Potential drop across C and L together is zero. 
(vi) E = Vp 

6. Energy stored in an inductor : 


ve 
U= —LI 
2^9 


7. Energy stored in a capacitor : 


lx 
U--CV = 
2 


19, 1 
e = V 
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8. Power in a.c. circuit : The power in LCR circuit is given by 


P = EI = Efl, sin of sin (ot — 9). 
Power in LCR circuit consists of two c 
(i) Virtual power component 


omponents : 


= ¿Eh cos (2ot - 9). 
It has frequency twice as that of a.c. Its value over the complete cycle is zero. 


1 Kë 
(ii) Real power component = 2 E,I, cos à. It dissipates power 


cos y is called power factor. 
9. Inductive reactance : X, = oL 


Inductive susceptance : P = == 
oL 


1 
Capacitive reactance : = — 
"£ oC 


Capacitive susceptance : Bc-7 oC 


1 
Reactance: X =X, - = oL - — 
L Xc oC 
1 


—— 


Susceptance : B = Bc - Bj = oC - 7 
10. Impedance of LCR circuit : e 


z = JR +(X -Xey 


2 
i a (or-5 
oC 


V, - V. 





tan > = 


Ve 
A s 
IR 





Power, P = R 
i Bun X rms x E 


11. Band width = 0, — 0, = 240 


12. Sharpness of resonance = et, 
240 


p" 


Q, CQ, 


Or Den A 
240 R 


Voltage across L or C 
Applied voltage 


13. Q factor: Q 
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14. Transformer : 
E N. 


(i) E, ~ N, =k (say) (transformer ratio) 
a Zi k 5 
(ii) N ^* is called transformer ratio. 
p 
(iii) For step up transformer, k > 1 and for step down transformer, k < 1. "S 


former, N 
(iv) Forstep up transformer, N, > N, therefore E, > E. And for the step down trans ° 
therefore E. « E. i p s p 


(v) The efficiency of the transformer is given by: 
Output power 
= PA q —ÁG( 
Input power 


If I , and I. be the currents in the primary and secondary circuits, then 


EI 
"EL, 
For ideal transformer n = 1 = 100%. Therefore, 
EI = EJ, 
Law 4 
7 TN, k 


. i i E] 
Hence for step-up transformer, current in the secondary is less than that in the primary (I, ` 
and in a step down transformer, we have I SE 


IMPORTANT FIGURES 
Phasor diagram & wave diagram 


Only Resistor : V, sin wt, 


FC 


Only Inductor : 


Only Capacitor : 
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LCR circuit : 





Impedance triangle : 


Transformer : 





Illustration of Lenz’s law: 


>* > 


AC generator : 





Carbon brushes 





Ee le O < wd» ees 
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Working of AC Benerator : 
Stage 1 St j 

The sach of When he a Stage 3 Stage 4 Stage 5 
the armature is rotate th armature — Armature Armature after Armature after 

perpendicular the SCD - "3 after a a rotation of Seier 
to the magnetic armature j rotation of 270° 

field re IS parallel 180? 


to the magnetic field 









R 
Direction of 
S magnetic 
field 
AP! 
l 
Induced ! 
emf, " I | 
01 - 270°! 360?! time ——> 
, I de I SI 
I 


id I Y 
e 


0 e "og - 
Y Bot BY 


CHAPTER 8 : Electromagnetic Waves 
Chapter Analysis 


[» | pop |» Top | » [o> 


1Q 1 Q 10 10 [(10(1M)|10Q(3M) 
(1 M) (2 M) (3 M) (1M) |1Q(2M)|1Q (5 M) 
1Q 10 
(2 M) (2 M) 
1Q 1Q 1Q 1 Q (3 M) 
(1 M) (3 M) (1 M) 
% 


IMPORTANT RESULTS AND FORMULAE 


1. EM wave spectrum : 


Deiection 
Radio > 0.1 m Rapid acceleration and de | Receiver’s aerials 
acceleration of electrons in aerials 


0.1 m to 1 mm Klystron valve or magnetron valve | Point contact diodes 


1 mm to 700 nm Vibration of atoms and molecules Thermopiles, Bolometer, Infra 


photographic film 
Visible tight | 700 nm to 400 nm Electrons in atoms emit light when | The eye, photocells 


they move from a higher energy photographic film 
level to a lower energy level 


Ultraviolet | 400 nm to 1 nm Inner shell electrons in atoms moving | Photocells, 
from a higher energy level to a lower | films 
energy level 























Electromagnetic waves 
and Maxwell's Equation 





Electromagnetic 
Spectrum 


































Photographic 








AUCTORE "RT wt UT OT 
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films, Geiger 
hamber 












photographic 
tubes, lonisation € 


g the effects they 





1 nm to 103 nm ` 1 X-ray tubes or inner shell electrons 





Observin 
have on matter 


2. Maxwell's equations : 


$EdA-Q/s 





Radioactive decay of the nucleus 





(Gauss's law for electricity) 


R A tism 
(ii) $B.dA =Ü (Gauss's law for magnet ) 


Cm (Faraday's law) 





(iii) PE. dl = 


B.d 2. Il law 
(iv) pB.dl = ul, + Ho EH (Ampere - Maxwe ) 


Ba = al L ig 
3. Ampere - Maxwell's Circuital law : f B.dl e wo C779 di | 


_ _ EN T > > 
4. Poynting vector: S = E x H = u 
0 


IMPORTANT GRAPH 


Electric and magnetic field for EM waves 
Direction of aa of wave 


T Envelope of E 
> 





Envelope of B 


CHAPTER 9 : Ray Optics and Optical Instruments 


Chapter Analysis 






: - List of Topics a 


Reflactian is spherical 
Mirrors 


Reflection through 
Glass Slab, Prism and 
Lenses and Total Internal 
Reflection 


Optical Instruments 1 FEY 1Q 
| (2 FEY (5 M) F1 






























oM oM e m ws 
(4 M) bt au 










(2 M) 





) 
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IMPORTANT RESULTS AND FORMULAE 
1. Snell'slaw: 
(a) The incident ray, the refracted ray and the normal lie in the same plane. 
(b) The ratio of sine of the angle of incidence to sine of the angle of refraction is constant. 
l.e., sini 
— = constant. 
ELE the medium of incidence 


2. The refractive index is also defined as the ratio of the velocity of light in 
to that in the medium of refraction. For example, if v, be the velocity © 
incidence (1) and v, be that in the medium of refraction (2), then 


f light in the medium of 


v, | 
(a) The refractive index of a medium when the light is incident from vacuum 1s called absolute 
refractive index. It is denoted byu. 


sin 1 


Thus, ps = 
sin r 





= 
V J 

where, 

1 = angle of incidence in vacuum or air, 

r = angle of refraction in the medium, 

= velocity of light in vacuum and 

v = velocity of light in the medium. 

(b) Absolute refractive index of vacuum is 1 and that of air is very-very near to 1. 


3. Ifaslab of thickness t is placed over an object, then the image of the object is raised. The apparent 
depth and real depth of the object are related as follows : 


Real depth 


Apparent depth a 
where, u is the absolute refractive index of the slab. 


4. Lens formula: 


111 
f v u 
5. Power of a lens : 
(a) P = 
a Sa = 
f 


pag E 
(b) P=(p- R R, 
6. Lens Maker’s formula : 


va moet Ek 
- j; — R, R, 


o u My 
7. Dispersive power: 


ó, —0, _ HTH, 
"= B 


y uy =1 
8. Angular dispersion : Aó = 6, — 6, = (u, 4, JA 








ENEE "TTT a — —— de, 
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aka ° > A’ H, ~ H, 
9. (a) Condition for no dispersion for combined prisms : EN em us =u, 
- š ; . 0 Ü 
(b) Condition for dispersion by two prisms: — =- E 
0 


. O) 
10. Net deviation produced by combination of prisms = d _ 2) 


11. For refraction through prism, 


i+e=A+0, 





here, ¡ = angle of incidence, 
e = angle of emergence, 
A = angle of prism, 
5 = angle of deviation 
If r, be the angle of refraction at the first surface and r, be the angle of incidence at the second 
surface, then 
A =r, + r, 
For minimum angle of deviation, 


i=eand r, =r,=r 


Hence, i= aon and f= = 
2 
Qu Rob, 
sni "57. 
Bo. qa Roc ER - 
sinr e E 
sin 2 
12. The magnifying power of the simple microscope is given by : 
M= 1+ E 
" - / 
. The magnifying power of the compound microscope is given by 
M= 2/142 
H, e 
(a) Or M= — is 
“L Á 


Here, D is the distance of distinct vision. 


Also, Do. pe 
H. L 








"a A As O 


* 


on Tips Notes 
Hence, Me Gras 
má ! B 
en s 214 
xu E f. 


When final image is formed at D. 


(b) The length of the microscope tube is : 


L=v +u. 
0 e 


t) Generally object is placed very near to the principal focus of the objective, 


39 


hence 


u, ~ fo. The eye-piece is also of small focal length and the image formed by the objective is also 


very near to the eye piece, 


So, 0, = L, the length of the tube. 
Hence, we can write 


M = at + A 
14. The magnifying power of the telescope is given by 
M= = n 1 MA à 
je ©, 


where, 


f, = focal length of the objective, 
f, = focal length of the eye piece, 


, = distance of the final image from the eye piece. 
(a) When the final image is at infinity, we find 


v, = co, 
e 
and hence, M = f 


This is called normal adjustment of the telescope. 


(b) When the final image is at the distance of distinct vision, we have v, = D, hence 


eb) 


The length of the telescope tube L = f, + fẹ For normal Adjustment 
IMPORTANT GRAPHS AND FIGURES 





———— a -— —— - 
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Triangular glass prism : 













Angle of deviation (ó) 


Bow 
ce 
° 
I 
I 
' 
' 
' 
' 
' 
' 
' 
' 
' 
D 
' 
wee ee ee zl wn ...... 


Ne parres e 





200 ^40. 60 ^ 80? 
Angle of incidence (/) 


Simple microscope : 


= 
A as 


1 
1 
, 





Eye focused 
on near point 


/ 





P. d 
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Refracting telescope : 


Objective &—— f, — — a 


Eye piece 





Reflecting telescope : 


Objective mirror 
— — 


miror Jm 
Eyepiece 


CHAPTER 10 : Wave Optics 


Chapter Analysis 


Wave theory and 10 10 1Q(2M) | 1Q (1M) 
Huygens' Principle (5 M) (3 M) 


1Q 1Q 1Q 10 |1Q(2M) 
(5 M) (3 M) (5 M) (5 M) 
1Q 
(5 M) 
1Q 1Q 1Q 1Q 
(5 M) (3 M) (1M) | (5M) 


IMPORTANT RESULTS AND FORMULAE 


1. Young's double slit experiment : 


I =L, +L + 2, Ll, cos $ 


R = Ja? +b’ +2abcos à 


I < R? 
I < (a? + b? + 2abcos $) 























Superposition of light 
waves (Interference and 
Diffraction) 








Resolving Power of 
Optical Instruments and 
Polarisation of Light 















42 
For bright fringes : 
cos $ = max = + 1 
ë= 0, 45 o 
dh = Zum 
Path difference = — = nÀ 
where, pest LZ 3 ow 
D 
x= nA— 
or : 
For dark fringes : 
cos 4 = min =-1 
ë = m, Dm, BX sere 
$ = (2n-1)n 


xd A 
Path difference = = = (21-15 


AD 
or x= (2n-D-3 


2. Ratio of maximum & minimum intensities: 


Lar _ (a, +a,)° 
I in (4, _ a, y 


a, & a, = amplitudes of interfering waves 
3. Fringe width in Young’s double slit experiment : 


AD 
ism] 


4. Single slit diffraction : 


Angular width of central maximum : 


f= 


Ol» 


Width of central maximum: 


2DÀ 
2x = — 
a 


5. Malus Law: 
I = Icos? 0 


where, I, is the intensity of the polarized light 
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IMPORTANT GRAPHS AND FIGURES 


Interference and diffraction : 


Intensity Pattern Y 


Intensity I 





Distance from C 


C is known as Central Maxima 


y Intensity I 


Intensity Pattern 
for diffraction 





Path difference asind ` —* 





Malus law (Graph) : 


0 45° ay 135° 180° 


— 


dat 





«0 
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CHAPTER 11 : Dual Nature of Radiation and Matter 





"eier — 









E of Topics d + | 
1Q 


Pinister Effect 












Te | 2 Q (2 M) 












1Q oo 
(3 M) a M (1M) | (2M) 2 Q (2 M) 
1Q 
pue R (2 M) 
1Q (1 M) 
Dual Nature of Matter 1Q 2Q [ne M) 
(2 M) EJ M) 








UNITS AND DIMENSIONS 


Physical quantity 


Planck's constant 










[ML2T-!] 
| ML2T-3A-!] 
[ML2T-2] 
[T] 





Stopping potential 





Work function 






Threshold frequency 






de-Broglie wavelength 


IMPORTANT RESULTS AND FORMULAE 
1. Energy of a photon : 


E=hf=% 
2. Momentum of the photon: 
m" 
FN s 
3. Work function : 
Wo = Af, = hc/As. 
4. Cut off potential : 


1 
eV, = 2 mo? = 


where, Umax ^ Maximum velocity of photoelectrons 


5. Einstein equation : 


d ep Wo + Bos 


Km = hf Wo = hf - hf. 
6. The de-Broglie's wavelength of the particle of mass m and moving with velocity v is given b 
y: 
h 


Kg 2. 
mo 
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dia ap wavelength of a particle of mass m and kinetic energy K is given by : 


À = 
8. If rticle of V2mK 
. if a particle of ma : | ial V 
wavelength is Geen Exe Tog charge q, is accelerated through potential 
h 


9. Ihe oo wavelength associated with the orbital electron in the n'" orbit of hydrogen atom is 
given by : 





then its de-Broglie 


4 1227 
"IV 
IMPORTANT GRAPHS AND FIGURES 
Photoelectric effect : 


Quartz 
window 








Evacuated 
Photosensitive glass tube 


plate 






Commutator 


uA 


Effect of intensity of light on photocurrent : 


—> 


Photoelectric 
current 


Intensity of light 
—> 


Effect of potential on photocurrent : 







Photocurrent ——> 


Stopping Potential 





Vo `  O Collector plate 
<— Retarding Potential Potential 





- «je 
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Effect of frequency of incident radiation on stopping potential : 


Photoelectric 
current 









U. 2U0,»U, I 
l I Saturation 
current 





—U03 —Vo2 —U01 
<—  ——. 


— 
Collector plate 
Retarding potential potential 





Chapter Analysis 


m sd T 

EN Ce OD [;0D s 
D/OD 

Alpha-particle Scattering 10 3 Q (1 M) 

experiment (2 M) 

Rutherford's model of 10 1Q (3 M) 

atom (2 M) 


Bohr's model, energy 10 1Q 1Q 1Q 1Q (2M) | 1Q(5M) 
(2 M) (3 M) (2 M) (2 M) 


levels, hydrogen 
IMPORTANT RESULTS AND FORMULAE 


spectrum 
1. Distance of closest approach is given by, 















J 2Ze" 


7 Ang, K 








de 


2. The orbital radius of the electron is given by, 


n^n? 


An^ me? 





F = 4ne,. 


3. The orbital velocity of electron in nth orbit is given by, 


1 ` Ze? 
4re, nh 


Wi 





X 


>> |, fag) sam RR 
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4. Orbital frequency ig given by 
= 1 =n _ mel 
T 2m Aeon? 


5. The total energy of the Orbital electron is given by, 


E=. "3 IE: me? || 1 
Ze, HO yA 


4 
me 

K.E. = — 
8n“h?e 


2 
0 





PE <. W 
4n^h?g? 
6. x kinetic, potential and total energies of the electron with r as the radius of the orbit are as 
ollows : 
Zä, r | Ans, r 
2 
2 4TE, Y 


Therefore they are related to each other as : 
K.E. --E and PE. = 2E. 


7. The energy of orbital electron in the nth orbit is given by, 











E, = QE eV 
50, energy associated with the different orbits is as follows : 
E = E 6 
E E 6 
E, = - ZË ¿y — 151 eV 











and E, =-B£_ 
00 


8. (1) For the Lyman series n, = 1 and Ny = 2,3, 4 ...... 
The wavelength of the radiations is given by, 


1 1 1 
Bas Rut. 
À j| d 


They lie in the ultraviolet region. 
(ii) The Balmer series of the radiations corresponds to n; = 2 and n, = 3, 4, 5 
The wavelength of the radiations is given by, 


1 1 3 
ap L. 
À "E n 


They lie in the visible region. 
(iii) For Paschen series n, = 3 and n, = 4, 5, 6 ...... 
The wavelength of the radiations is given by, 


1 1 d 
Sat neg s 
À E n. 


They lie in the infrared region. 


- — 


- a — —— — — M a 
SH — —————— — — 





J 





L y po 78 — 
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(iv) For Brackett series n; = 4 and n, = 5, 6, 7............ 


The wavelength of the radiations is given by, 


d 1 
4 ny 


They lie in the far infrared region. 


l 
` -R, 





PY YD ed 


End sui ep 9 
(v) Pfund series of radiation corresponds to n, = 5 and ng = 6, 7, 8, 


The wavelength of the radiations, is given by, 


l ] 1 
a Ku po p 
A a fh 


They lie in infrared region. 





i is given by, 
9. Angular momentum of the electron in the nth orbit of hydrogen atom 15 Bl y, 


h 


L=n—. 
An 


10. Impact parameter is given by, 


1 Ze cot0/2 


di ATE É 


IMPORTANT GRAPHS AND FIGURES 


Energy level diagram (Line spectra) : 
Total Energy 


n=4 n=5 jonised atom 


» oF T pre 
TTI = Brackett 
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Pasch en 
series 
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AUL ta 
series 
Visible 
— Ultraviolet 
13.6 Ground state 


"Lyman - 
series 
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CHAPTER 13 : Nuclet 





Chopter Analysis 





De List of Topics 


Nucleus and Mass Energy 
Relation 


Atomic mass unit 
Disintegration or decay constant 
Half-life 

Mean life 





Activity of a radioactive sample 


IMPORTANT RESULTS AND FORMULAE 
1. The volume of the nucleus is proportional to the mass number (A). Therefore, radius (R) of the 


nucleus is proportional to AY”, 
Ei R < A! 
Or R = R,A'? 
where, R, 21.1 x 107? m. 
The difference in the sum of the masses of the neutrons and protons in the nucleus and the actual 
mass of the nucleus is called mass defect. 
Consider nucleus A". It has Z protons and (A — Z) neutrons. Suppose its mass is M. Let the mass 
of the neutron be m,, and that of proton be m, then mass defect is given by, 
Am — [Zm,, + (A — Z)m,] — M | 
If Am be the mass defect of a nucleus, then its binding energy is given by Amc?. 


where, c — speed of light. 


4. Isotopes: 
(a) ¡H, ¡HS H° 
Dh ¿Aa 
5. Isobars: 
(a) Hi, Hei 


(c) Ar, aea” 


(b) ,O!5, ,O”, O 
(d) zU, ¿US 


(b) ¿Li”, Bei 


(dj bg ag ` 
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6. Isotones : 
(a) H^, He? (b) MU, OM, HI 
7. lamuzl66 x 10 27 kp = 931 MeV. 
ding it with neutron is called fission. The 


8. The process of splitting the heavy nucleus by bombar 
as follows : 


most commonly discussed fission is that of ¿¿U%. The process occurs 
l 235 _, 23 141 92 | i 
yi! + UA — hU] > 4Ba ^ + yr + 3 i! + 200 MeV 
es Le Wi ; ad. hs wlan OF Get is called 
9. The combination of lighter nuclei to form a heavy nucleus with the release BY 
fusion. 
Simplest example is the fusion of hydrogen atom to helium : 
Zl a 34 r) Ü 
4H! > He + At H 
4 Hydrogen > Helium + 2 positron + energy 
Similarly, IP sk IÉ — Hei + n! + Q 
H? + H? > „Het + gn” de 


IMPORTANT GRAPHS AND FIGURES 


Effect of separation on nuclear force : 







——> 
Potential energy (MeV) 
o 
e 


CHAPTER 14 : Semiconductor Electronics : Materials, 
Devices and Simple Circuits 


Energy Bands 1Q p DET 
— dep pl pem 


Semiconductors Diodes 1Q 1Q 1 20(1M 
and Applications (1 M) (3 M) | ER 
(3 M) (1 M) 4 3M 
i i | o 
(3 M) (3 M) 





Chapter Analysis 











| List of Topics 
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IMPORTANT RESULTS AND FORMULAE 


1. The majority (charge) carriers in the n-type semiconductor are electrons and that in p-type 


semiconductor are holes. 


2. For intrinsic semiconductor : H = n, =n 
"E h^ "5 


For doped semiconductor au x n, =n? 
e 1 i 


For n-type semiconductor: >> n, 
e l 


For p-type semiconductor : n, << my 
1 


3. The root mean square current of rectifier : 


(a) For half wave rectifier: I = lo 
rms 2 
(b) For full wave rectifier: I = lo 


ms Tp 
4. (i) Metals : They possess very low resistivity (or high conductivity). 
p= 10?- 10%0-m 
o ~ 102 - 108 Q - m7 
(ii) Semiconductors : They have resistivity or conductivity intermediate to metals and insulators. 
p ~ 10°-10°Q-m 
g => 10° -10°Q-m'! 
(iii) Insulators : They have high resistivity (or low conductivity). 
p=. 10" = 10" 5m 
8-1]. G-n* 


IMPORTANT GRAPHS AND FIGURES 














Band theory : 
0 Overlapping 
Ain 2 conduction band 
band E i (E, = 0) 
= |E,! 
e jE 
o C i ESA Valence 
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p-n Junction diode : 
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Biasing and V-I characteristics : 


Voltmeter (V) 


SKS, 
Forward Biasing 


Voltmeter (V) 
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Switch 
V - | Characteristics 


Reverse Biasing 


Photodiode : 


Half wave rectifier : 
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Full wave rectifier : 
< 
Centre tap Ë 
Transformer 2 
= 
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Waveform B 
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Output waveform 
(across H) 


Filter Circuit : 


d.c. component 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 

C. Section D and Section E. 

(3) Section A contains ten very short answer questions and four assertion reasoning A {CQs of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 


in such questions. 


(2) This question paper has five sections ` Section A, Section B, Section 


Section ‘A 
All questions are compulsory. In case of internal choices, attempt any one of them. 

1. Name the physical quantity having unit J/T. 1 
2. Mention one use of part of electromagnetic spectrum to which a wavelength of 21 cm (emitted by 

hydrogen in interstellar space) belongs. f 
OR 

, PAGA ratio grad of the two light waves of wavelengths 4000À and 8000À travelling in vacuum. 

. An electron wi arge -e and mass mt travels at a speed v i l 

Š ' in a plan E i 
p l plane perpendicular to a magnetic 


field of magnitude B. The electron follows a circular path of radius R. In a time, t, the electron travels 
halfway around the circle. What is the amount of work done bv the magnetic field? 1 


4 solenoid with N loops of wire tightly wrapped around an iron-core is carrying an electric current L If 
e current through this solenoid is reduced to half, then what change would date "x — 
L atthe solenoid. 8 you expect in inductance 


OR 


An alternating current from a source is given by i=10sin3 
à y 1=10sin314t. What i scd 
frequency of source? u I atis the effective value of current and 
5. What is the value of angular mon 1 
g entum of electron in the s + sf , 
i^ econd orbit of Bohr's model of hydrogen 
1 


6. Ina photoelectric experiment the l l 
" potential required to stop the ejection of ons from atho 
| ` i ` electr thode is 
4V. What is the value of maximum kinetic energy of emitted Photoelectrons? | I i 1 


ë 5 LO “> e 


| DS ab ` ¿iss 


11 


12 


e, 


i 
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War AAA — -iMib- — = 7s WT omo GW sn, 


sample Question Papers 55 


7. In decay of free neutron, na! 


10. 


EL 


13. 


14. 


1e e eleme wl h ro n and electron in 
l ? th d > entary pal ticle emitted along it D to 


| OR 
In the following nuclear reaction, Identify unknown labelled X. 


2 
Na +X Na Tu. 


. How does the width of a depletion region of a pn junction vary if doping concentration is increased? 
OR 
In half wave rectification, what is the output frequency if input frequency is 25 Hz. | 1 
. When a voltage drop across a pn junction diode is increased from 0.70 V to 0.71 V, the change in the 
diode current is 10 mA .What is the dynamic resistance of diode? 1 
Which specially fabricated pn junction diode is used for detecting light intensity? 1 
For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 
(a) Both A and R are true and R is the correct explanation of A 
(b) Both A and R are true but R is NOT the correct explanation of A 
(c) Ais true but R is false 
(d) A is false and R is also false 
Assertion (A) : In a non uniform electric field, a dipole will have translatory as well as rotatory motion. 
Reason (R) : In a non uniform electric field, a dipole experiences a force as well as torque. 1 
. Assertion (A) : Electric field is always normal to equipotential surfaces and along the direction of 
decreasing order of potential. 
Reason(R) : Negative gradient of electric potential is electric field. 1 
Assertion (A) : A convex mirror cannot form real images. 
Reason (R) : Convex mirror converges the parallel rays that are incident on it. 1 
Assertion (A) : A convex lens of focal length 30 cm can’t be used as a simple microscope in normal 
setting. 
Reason (R) : For normal setting, the angular magnification of simple *hicroscope is M = p 1 


Section | 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from 
each question. Each question carries 1 mark. 


15. 


cage. 


Faraday Cage: A Faraday cage or Faraday shield is an enclosure made of a conducting material. The 
fields within a conductor cancel out with any external fields, so the electric field within the enclosure 
is zero. These Faraday cages act as big hollow conductors you can put things in to shield them from 
electrical fields. Any electrical shocks the cage receives, pass harmlessly around the outside of the 


4 
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1. Which of the following material can be used to make a Faraday cage? 
(a) Plastic (b) Glass 
(c) Copper (d) Wood 
2. Example of a real-world Faraday cage is 
(a) car (b) plastic box 
(c) lightning rod (d) metal rod 


"T liehtning? 
3. What is the electrical force inside a Faraday cage when it Is struck by lig 
(a) The same as the lightning 
(b) Half that of the lightning 
(c) Zero 
d) A quarter of the lightning t have charge equal 
4. B isolated point charge +q is placed inside the Faraday cage. Its surface mus 


to- 
(a) Zero (b) +q 
(9) 4 nir 


i i face of 9 cm 
5. A point charge of 2C is placed at centre of Faraday cage in the E ed oe ier sur 
| edge. The number of electric field lines passing through the cube no y 


(a) 1.9 x 10° Nm2/C entering the surface (b) 1.9 x 10° Nm /C leaving the id 
(c) 2.0 x 10? Nm2/C leaving the surface (d) 2.0 X 10? Nm7/C entering the surfac 
16. Sparking Brilliance of Diamond: 







Critical angle 





Diamond 





de 
Total Air 
reflection 


The total internal reflection of the light is used in polishing diamonds to create a sparking brilliance. 
By polishing the diamond with specific cuts, it is adjusted the most of the light rays approaching the 
surface are incident with an angle of incidence more than critical angle. Hence, they suffer multiple 
reflections and ultimately come out of diamond from the top. This gives the diamond a sparking 
brilliance. 


1. Light cannot easily escape a diamond without multiple internal reflections. This is because: 


(a) Its critical angle with reference to air is too large 
(b) Its critical angle with reference to air is too small 
(c) The diamond is transparent 


(d) Rays always enter at angle greater than critical angle 


2. The critical angle for a diamond is 24.4°. Then its refractive index is- 
(a) 2.42 (b) 0.413 
(c) 1 (d) 1.413 

3. 


The basic reason for the extraordinar 
(a) It has low refractive index 
(c) It has high refractive index 
4. A diamond is immer 


y sparkle of suitably cut diamond is that 
(b) It has high transparency 


(d) Itis very hard 
sed in a liquid wit 


angle for total interna] reflection will gegen greater than water. Then the critical 
(a) will depend on the na 
(b) decrease 

(c) remains the same 

(d) increase 


ture of the liquid 


— A w E o o er "TT TTT — "ET 
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. The followi i 
5 Owing diagram shows same diamond cut in two different shapes. 





The brilliance of diamond in the second diamond will be: 
(a) less than the first (b) greater than first 


(c) same as first (d) will depend on the intensity of light 
“Section ‘C’ _ 


All questions are compulsory. In case of internal choices, attempt anyone. 

17. Two straight infinitely long wires are fixed in space so that the current in the left wire is 2 Aand directed 
out of the plane of the page and the current in the right wire is 3 A and directed into the plane of the 
page. In which region(s) is/are there a point on the x-axis, at which the magnetic field is equal to zero 
due to these currents carrying wires? Justify your answer. - 

I 


Region I ! Region II | Region III 
| 2A EI 


18. Draw the graph showing intensity distribution of fringes with phase angle due to diffraction through 


single slit. 

OR 
What should be the width of each slit to obtain n maxima of double slit pattern within the central 
maxima of single slit pattern? 2 


19. Deduce an expression for the potential energy of a system of two point charges q, and q> located at 
positions 74 and r> respectively in an external field (E) 


OR 
Establish the relation between electric field and electric potential at a point. 
Draw the equipotential surface for an electric field pointing in +Z direction with its magnitude 
increasing at constant rate along -Z direction 2 
20. Explain with help of circuit diagram, the action of a forward biased p-n junction diode which emits 
spontaneous radiation. State the least band gap energy of this diode to have emission in visible region. 2 
21. Acoil of wire enclosing an area 100 cm? is placed with its plane making an angle 60* with the magnetic 


field of strength IT 
What is the flux through the coil? If magnetic field is reduced to zero in 10° s, then find the induced 


emf ? 2 
22. Two waves from two coherent sources S and S' superimpose at X as shown in the figure. If X is a point 
on the second minima and SX - S'X is 4.5 cm. Calculate the wavelength of the waves. 2 
X 
9 9 
e 


23. Draw the energy band diagram when intrinsic semiconductor (Ge) is doped with impurity atoms of 
Antimony (Sb). Name the extrinsic semiconductor so obtained and majority charge carriers in it. 2 
24. Define the terms magnetic inclination and horizontal component of earth's magnetic field at a place. 
Establish the relationship between the two with help of a diagram. 
OR 
Horizontal component of earth's magnetic field at a place is V3 times the vertical component. What is 
the value of inclination at that place? 2 
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ween the optical centre and 


placed bet ect distance 


25. Write two characteristics of image formed when an object 1s f image distance 0 with obj 


focus of a thin convex lens. Draw the graph showing variation O 
u in this case. 


. Section 'D' 


All questions are compulsory. In case of internal choices, attempt any one. | — — 
26. A rectangular loop which was initially inside the region of uniform and time - 1n P 


field, is pulled out with constant velocity v as shown in the figure. 
x | X X X X X X X 


X X X X X X X 
X x X X x X X | 
X X X X X X X 


(a) 
(a) Sketch the variation of magnetic flux, the induced current, a 


function of time. 


i lled out; do y 
If instead of rectangular loop, circular loop 1s pu ‘oak y Lao 
" current? Justify your answer. Sketch the variation of flux in this case with time. 


27. A variable resistor R is connected across a cell of emf E and internal resistance 7. 


nd power dissipated as Joule heat as 
(a) Draw the circuit diagram. 


ou expect the same value of induced 


(b) Plot the graph showing variation of potential drop across R as function of R. 
(c) At what value of R current in circuit will be maximum. 
OR 
A storage battery is of emf 8 V and internal resistance 0.5 ohm is being charged by d.c. supply of 120 V 
using a resistor of 15.5 ohm 
(a) Draw the circuit diagram. 
(b) Calculate the potential difference across the battery. 
| (c) What is the purpose of having series resistance in this circuit? 3 
28. (a) Explain de-Broglie argument to propose his hypothesis. Show that de-Broglie wavelength of 
photon equals electromagnetic radiation. 


(b) If, deuterons and alpha particle are accelerated through same potential, find the ratio of the 
associated de-Broglie wavelengths of two. 


OR 
State the main implications of observations obtained from various photoelectric experiments. Can 
these implications be explained by wave nature of light? Justify your answer. 3 


29. Derive an expression for the frequency of radiation emitted when a h 
level n to level (n — 1). Also show that for lar 
of revolution of an electron. 


| ydrogen atom de-excites from 
ge values of r, this frequency equals to classical frequency 


. D D š 
30. (a) Give one point of difference between nuclear fission and nuclear fusion. 


(b) Suppose we consider fission of a 56, Fe i 
j i 26€ into two equal fragments of 28 "wn 
A | possible? Justify your answer by working out Q value of ' ——— Se 
Given (m) "fe = 55.93494 u and (m)%8,2A1 = 27.98191 l 


Section E: ` 


All questions are compulsory. In case of internal choic 


es, attempt any one. 
31. (a) State Gauss’s law in electrostatics. Show ME 





y 


AA m 
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32. 


33; 


(a) 
(b) 


(c) 


w 


(a 


(b 
(c) 


—" 


(a) 
(b) 


— 
A 
—" 


(a) 
(b) 


(c) 
(a) 


(b 
(c) 


— 


| | OR 
Define an ideal electric dipole. Give an example. 


Derive an expression for the torque experienced by an electric dipole in a uniform electric field. 
What is net force acting on this dipole. 


An electric dipole of length 2 cm is placed with its axis making an angle of 60° with respect to 
uniform electric field of 10° N/C. If it experiences a torque of 8V3 Nm, calculate the magnitude of 
charge on the dipole, and its potential energy. 

Derive the expression for the current flowing in an ideal capacitor and its reactance when connected 
to an ac source of voltage V=Vosinot. 


Draw its phasor diagram. 
If resistance is added in series to capacitor what changes will occur in the current flowing in the 
circuit and phase angle between voltage and current. 
CR 
State the principle of ac generator. 


Explain with the help of a well labelled diagram, its working and obtain the expression for the emf 
generated in the coil. 


Is it possible to generate emf without rotating the coil? Explain 5 
Define a wave front. 


Draw the diagram to show the shape of plane wave front as they pass through (i) a thin prism and 
(ii) a thin convex lens. State the nature of refracted wave front. 


Verify Snell's law of refraction using Huygen's principle. 
OR 
State two main considerations taken into account while choosing the objective of astronomical 
telescope. 
Draw a ray diagram of reflecting type telescope. State its magnifying power. 
State the advantages of reflecting type telescope over the refracting type? 


D 
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Section A 
1. Magnetic dipole moment 1 
2. Any one use of micro waves 1 


Detailed Answer : 
The wavelength is of Microwave range. 
Use of microwave: 
(i) Satellite communication 
(ii) Medical treatment 
(iii) Food preparation 
(mention any one) 
OR 
Lsl 
Detailed Answer : 
Velocity of light wave is independent of 
frequency. 
5o, both the light wave have same velocity. 
So, the ratio will be 1:1. 
3. Zero 1 
Detailed Answer : 


Since the magnetic field is perpendicular to 
the velocity, so there will be no work on the 





charged particle. 
4. Remains same 1 
Detailed Answer: 
2 
t. PEA 


So, inductance is independent of the current 
through the solenoid. 


So, the inductance remains unchanged even if 
the current changes. 


OR 


7.07A, 50Hz 
Detailed Answer : 


Le = Iy v2 


A+, 





= 10/V2 
ea Ak, 
Angular frequency = © = 314 
Inf = 314 
f = 314/21 
f = 50Hz 
1 


2n 
Detailed Answer : 
The moment of linear momentum L= nh / 2n 


For n = 2, angular momentum = 2 x Ni 
= h/n 
6. 4eV 1 


Detailed Answer : 
Since the stopping potential is 4V, the maximum 
kinetic energy of photo electrons 
= Charge x stopping potential 


—4eV 
7. Antinutrino 1 
OR 
Electron 1 
Detailed Answer : 
CN a in beta decay (electron) emitting a positron 
into TAN e 
8. Decreases 1 
OR 
25 Hz 
9. Dynamic resistance = Change in voltage 1 


Change in current 
Detailed Answer : 


Dynamic resistance = Change in voltage 
ange in current 
_ 0.71 - 0.70 
~ 10 x 10? 


=10 


solutions 


10. Photodiode 
petailed Answer : | 
Photodiode is a specially fabric 
diode which is used for detectir 


11. (a) Both A and R are true an 
explanation of A 


Detailed Answer : 


ated Pn junction 
18 light intensity. 
d R is the correct 
1 


When an electric dipole pl i 
| 9H placed in 
electric field at an angle 0 with "REN 
dipole experiences a torque. "m 
The torque produced by two 
acting as couple = + 
t = qE21sin0 

In case of non-uniform field, force a 
both the ends of the dipole will not be equal. 
So, there will be a combination of couple and 


a net force. In this way, dipole will have both 
rotational as well as linear motion. 


parallel forces qE 


cting on 


So, both assertion and reason are true. Reason 
also explains the assertion. 


12. (a) Both A and R are true and R is the correct 
explanation of A 1 


Detailed Answer : 
E--VV 
So, The electric field is always perpendicular to 
equipotential surface. 
Negative gradient of electric potential is electric 
field. So, direction of electric field must have in 
the direction of the decreasing order of electric 
potential. 
13. (c) A is true but R is false 1 
Detailed Answer : 
Convex mirror always form virtual image. 50, 
the assertion is true. 
Parallel rays incident on convex mirror do not 
actually meet. They get reflected in such a 
manner that their extension meet at a point. 5o, 
the reason is false. 
14. (b) Both A and R are true but R is NOT the 
correct explanation of A. 1 
Detailed Answer : 
For normal adjustment, a 30 cm lens final 
image cannot form image at the near point 
(25 cm from the eye). So the statement is true. 
For image at infinity, angular magnification of 
simple microscope is given by 
M = Dit 
So, the reason is also true. But reason does not 
explain the assertion. 


15. (1) (c) Copper 


61 


Detailed Answer : o | 
A Faraday cage or Faraday shield is an enclosure 


made of a conducting material. | | 
Since copper is the only metal given in the list 
of options, copper is the correct answer. 
(2) (a) car 
Detailed Answer : | 
Cars are examples of Faraday Cages in the real 
world. Cars can help keep ourselves safe from 
lightning. Its metal body acts as a Faraday Cage. 
(3) (c) zero 
Detailed Answer : 
The fields within a conductor cancel out with 
any external fields, so the electric field within 
the enclosure is zero. 
(4) (a) -4 
Detailed Answer: 
If a charge is placed inside an ungrounded 
Faraday shield without touching the walls of 
the internal face of the shield becomes charged 
with — q, and +q accumulates on the outer face 
of the shield. If the cage is grounded, the excess 
charges will be neutralized by the ground 
connection. 
(5) (c) 2.0 x 10° Nm”/C leaving the surface 
(any 4 parts to be attempted) 
Detailed Answer : 
The number of electric field lines passing 
through the cube normally and leaving the 
surface = Q/g 
Q = 2uC =2x10°C 
gy = 8.85 x 10 CYNm? 
e = 22x 10 Char 
16. (1) (b) Its critical angle with reference to air is 
too small. 
Detailed Answer : 
Light cannot easily escape a diamond, because 
its critical angle with air is too small. Most of the 
reflections are total, and it is cut so that light can 
exit only in particular direction —thus light is 


concentrated inside and making the diamond 
sparkle. 


(2) (a) 2.42 
Detailed Answer : 
Refractive index = 1/ sinC 
C = critical angle = 24.4 
-. p = 1/sin 24.4 = 1/0.4131 = 2.42 
(3) (c) high refractive index 
Detailed Answer : 


The brilliance of diamond is due to its too 
small critical angle with air. As the critical angle 


ett? ASS 


í # 0 4 4 
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become smaller, value of sine of critical angle 
also become small and hence refractive index 
increases (since u= YsinC). So, the basic reason 
tor the extraordinary sparkle of suitably cut 
diamond is its high refractive index, 
(4) (d) increase 
Detailed Answer: 
A diamond is immersed in a liquid with a 
retractive index greater than water. Then the 
critical angle tor total internal reflection will 
increase. 
This is because, as the refractive index of 
outer medium increases, the refracted ray will 
bend less away from normal. So, for angle of 
incidence should increase more to achieve 90° 
angle of refraction. 
(5) (a) less than first (any 4 parts to be attempted) 
Detailed Answer : 
The brilliance of diamond in the second 
diamond will be less than the first since in the 
second case no total internal reflection has 
taken place. 
17. Explanation by 


showing magnetic field 


directions in all three regions 1 
Concluding left of region 1. 1 


Detailed Answer: 


Magnetic tield strength at a point P (where the 
resultant magnetic field is zero), at a distance r 
due to 


ul 


Vg] 


5 


left wire = B, = 
anr 


Hyl, 
2nr 

The fields are oppositely directed. 
Region I 


right wire = B, = 


Region Il Region III 






Since I, > L, the point P cannot be in region II 
or III. 


It will be in the region I. 


18. Plot of Intensity distribution of diffraction with 
proper labelling. 2 
Detailed Answer: 





OR 
nh 2k 
d a 
n= zi where d is separation between slit and 


A 
a width of slit 
Detailed Answer : 
Let the width of each slit = A 
The separation between m maxima in a double 
slit experiment = Y, 


AD 
Ym — m EN 


( . 
D = distance between screen and slit 
d = separation between slits. 


Angular separation between maxima = 6,, 


Am 
Bu = y,,/D = d 


Now, 
Angular separation between n bright fringes = 6, 
im 
g,= E vs LT) 


The angular width of central maximum in the 
diffraction pattern due to single slit = 0, 
20, = 2 = (2) 
20, = 27 e 
d — width of single slit 
Equating (1) and (2) 
nA _ ae 


d a 


a = 2d/n 


19. Derivation including both terms electrostatic 


energy in system and in external field 1+1 


Detailed Answer: 


V, = electric potential at the point having 
position vectors r, 


V, = electric potentials at the point having 
position vectors ry. 


i; V, = Work done in bringing q, from infinity to 
rı against the external field 
i; V» = Work done in bringing q, from infinity to 
ry against the external field 


I (hd 


— 





4me, r  — Work done on q, against the 
force exerted by q, 


(112 is the distance between qı and q,.) 
So, the total potential energy of the system 


1 of. 
= ——— x —— 
qQiVi + qV, + Ane, r 


OR 











A 


a T ee OS 


solutions 


Derivation of relation E = eeh? 
dr 
Diagram of equipotential Surfaces 


1+1 
Detailed Answer : 


A and B are two points separated by a small 
distance dr in an electric field E. 

dr being small, the electric field E may be 
assumed uniform along AB. By definition, the 
force acting on a unit positive charge at A is 
equal to E. 

The work done to move a unit positive charge 
from A to B against the electric field 

is dW= — Edr. 

The negative sign indicates that the work is 
done against the direction of the field. 


Again the work done = potential difference dV 
between A and B 


Le. dV = — Edr 

H E = — dV/dr 

Magnitude of electric field increasing at constant 
rate along -Z direction means it is decreasing 
along +Z direction. So, along +Z direction the 
distance between the equipotential surfaces 
increases for same potential difference. 


di d; 
E 
d,<d, 
20. Circuit diagram showing biasing of LED in EB 
Y 
Action of LED 1 
For emission in visible range least band energy 
required is 1.8 eV Y 
Detailed Answer : 
di d» 
— 
E 
d, «d; 


When Light Emitting Diode (LED) is forward 
biased, free electrons in the conduction band 
recombines with the holes in the valence band 
and releases energy in the form of light. 


The wavelength of electromagnetic radiation 
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for it to lie in the visible region should lie in 
the range of 4000A —7000A. 


Band gap energy = /1c/. f 
6.6 x 10% x 3 x 10 

= AA p 

7000 x 10 x 16 x 107 


= 1.8 eV 
21. Calculation of magnetic flux $ = BA cos, 


E x 10° Wb 1 


where 0 = 30° = 
Calculation of induced emf E = A. cos0-,- 
= 0.5V ! 
Detailed Answer : 
» = BA cos 0 
B =10°T 
A =100 cm? = 10? m* 
3 
Cos0 = cos 300 = £ 
b =10* «x 10 x v3 
2 
$ = Y3 x 10? Wb 
2 
Induced emf = |e| = do/dt 
v3 x10? 
HE E cs 
10? 
= By 
2 
22. Path difference = = 1 
Putting value we will get À = 3 cm 1 
23. Well labelled energy band diagram of n-type 
semiconductor 1 
n-type semiconductor Lé 
electrons-majority charge carriers Y 


Detailed Answer : 


Ee Conductance band 


----------- | Donor (antimony) energy level 
B band gap 







Valance band 


This is an n-type extrinsic semiconductor. 
Majority carriers are electrons. 
24. Definition of each term at 
Diagram showing relation 1 
Detailed Answer : 
MAGNETIC INCLINATION : It is the angle 


between resultant magnetic field of earth and 
the horizontal. 
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HORIZONTAL COMPONENT of EARTH's 
MAGNETIC FIELD: It is the component 
-of earth’s magnetic field in the horizontal 
direction. 





CH — 


By 


Bg = Earth's net magnetic field. 
B, — vertical component 

Bj = Horizontal component 

0 = Magnetic inclination 


By = Be cos 0 
OR 
By 
Putting values, 0 = 30° 1 


Detailed Answer: 





By / By = tan 0 
By 
or = tan 0 
V3By 
or, 1/V3 = tan 0 
i 0 = 30° 


25. Iwo characteristics- virtual and enlarged image 


and same side of object. 1 


1 1 
As u and v both negative, we get — = — -7 
d 7 


Interpret y = mx + c, plot of the graph 1 


Detailed Answer: 


Characteristics of the image formed (any two) 
(i) Virtual 

(ii) Enlarged 

(iii) On the same side of the object 

The lens formula: 


_ . 

vu f 

For virtual image 

u is -ve 

v is -ve 

fis +ve 

So, the equation becomes, 
bu d d 
s" uj 


W u — —— 2~ 
Ia A AL I NUI e LA Ax ` TTT 
Coo 7]oW lee Me A. š ss PS S 


<> 


which is a uw line in the f 


PHYSICS, 


orm y 


T^ 





Induced current and power, sketch 
shown above. In case of circular cc 
change of area of the loop during i 
out of field is not constant, hence 
current varies accordingly. 


A 


27. Circuit diagram 





Maximum current draw 


Detailed Answer : 


R 
D will be at R 


E r 
Be 





k O «UU ll - 


| š 
olutions 
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pmo. = 





will be having shortest de- 


So, alpha particle 
d to deutrons. 


Broglie wavelength compare 
Detailed Answer : 

(a) de-Broglie argu 

phenomenon, like p | 

is considered to be partic 


ment : To explain some 
hotoelectric effect, light 


(c) Current in the circuit = I = 
uit = I = ER + r) le in nature. To 


sa the Ser be maximum when R = 0. explain some phenomenon, like interference, 
o_o OR diffraction and polarization, lightis considered 
Circuit diagram á to be wave in nature. 
Applying correct formula e de-Broglie argued that nature is symmetrical 
And calculation of p.d = 11.5 V e and two basic physical entities-mass and 
Series resistor limits the current drawn fr / radiation must be symmetrical. If radiation 
source om shows dual aspect than matter should do 
Detailed Answer : 1 so. if light can behave as wave in some 
ji DC —| situations and as particle in other situations 
Sel 1550 then we may expect that those entities which 
(a) PP ordinarily behave like a particle will exhibit 
(+)120 V(-) wave properties under suitable circumstance. 
Electron and other material particle can 
therefore show wave properties 
Ë = de- Broglie wavelength of photon = A = h/p 
8 V 0.50 Momentum of photon = p = hA/c 
(b) emf of storage battery = E = 8 V H h 
Internal resistance = r = 0.5 Q adn = hv 
DC supply voltage = V, = 120 V ` 
Charging through R = 15.5 Q | = d 
Cicubon tete ls. vien shows e de-Broglie wavelength of 
Or I = (120-8(155 + 0.5) photon apie s electromagnetic radiation. 
S Bang i (b) de-broglie wavelength = à= h/p 
Potential across the storage battery = V = E + Ir p Nee yap 
Or V =8+7x0.5 š À = h/ J2mqo 
H V=115V For deuteron, 
(c) The purpose of series resistor in the circuit is I Au = h/ 42m,q,v 


to limit the current drawn from DC source. For alpha particle, 


28. de-Broglie reasoned out that nature was A, = h/ J2m,q,o 
symmetrical and two basic physical entities 





-mass and radiation must be symmetrical. If i = Meda 
radiation shows shows dual aspect than matter A, mda 
should do so. 1 _ [4x2 
de-Broglie equation : 2x1 
s h = 2:1 
H OR 
Main implicati : 
For photon : 1 Kinet y eich 
is i um Gene, of emitted electrons depends 
= — n equen : : 
P t radiation. - —— oe E 
E 2. i 
Therefore, E= S sch deen exist a frequency of radiation below 
p v which no photoemission takes place, how high 
A " intensity of radiation may be 
S A = E i 
"e? xplanation wave nature of radiation fails to 


explain photoelectric effect. 1 
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29. Derivation of frequency of radiation emitted 
when a hydrogen atom de-excites from level n 
to level (n — 1). 2 


me^ (2n — 1) 


v: = A 
(Am) 5 n^ (n D 
2T 
Comparing for large values of n, with classical 


V 
frequency v = > 1 


Detailed Answer : 
The frequency of emitted radiation when a 
hydrogen atom de-excites from level n to level 


(n-1) = v 
v= "ë | 
(4nyej(h/2ny|(n-1? m 
= me? SS 
(4n'ej(h/2n) | (n-1)m 
(2n - 1)me* f 
Y = a Zaiits A7 "H 
For large n, 
2n-1 = An 
H—1 =n 
Putting in eqn (i) 
2nme* 
Y 5 (ny e / 2n) n 


me* 


A — 
321 e; (h / 2n n* 
classical frequency of revolution of an 
electron — v, 








V » 
V = —VR eee 
C 2nr (ii) 
is) 
it" 
where, y = 2s 
mr 
2) 
ANE, x n? 
and pos 2n 
me" 





as] 


h 4 

2 4 
— H 

el 2. 

2M | - WS 


or Ve - 


me* 


O ——— ——” 
Ve 32x 2 (h / 2r m^ 


So, v — v, for large value of n. o 
One difference between nuclear fission and 
nuclear fusion 
Calculating Q = ((m) Fe - 2 (m) Al) C 
= — 26.90 MeV 1 
Justification not possible 1 
Detailed Answer : 
(a) Difference between nuclear fission and 
nuclear fusion: (any one) 
(i) Fission is the splitting of a large atom into 
two or more smaller ones. 
Fusion is the fusing of two or more lighter 
atoms into a larger one. 
(11) Fission reaction does not normally occur in 
nature. 
Fusion occurs in stars, such as the sun. 
(iii) For fission, little energy is required. 
For fusion, Extremely high energy is required. 
(iv) For fission, Uranium is the primary fuel 
used in power plants. 
Deuterium and Tritium are the primary fuel 
used in experimental fusion power plants. 
(b) Let us consider the fission of a >eFe into two 
equal fragments of Al nucleus. 
Q value = (55.93494 — 2 x 27.98191) x 93155 
= — 26.9 MeV 


Q is negative. Hence fission is not possible. 
31. (a) Statement of Gauss law 
Proof of outward flux due to a point charge 


Q, in TER within gaussian surface, is 
independent of its size and shape 2 


30. 


(b) Net electric field towards left = 9 left 1 
€ 


Net electric field towards right = i4 right 1 
€ 
Detailed Answer : 


(a) Gauss Law : Gauss’s law states that the 
electric flux QE emerging out from any closed 
surface is equal to the net charge Eg enclosed 
by the surface divided by & i.e. 


D 





solutions 


dE = Xg/g, 
Or, $E.ds - 29/€, 


A point charge Q is enclos 


: ed withi 
gaussian surface of arbitrar ithin a closed 


y shape in vacuum. 
4 Direction 
N of normal 





Let us consider an elementary area ds about 


point P whose position vector is r . 


n is the unit vector along the normal to the 
surface ds. 


n makes and angle 0 with the radius vector r. 
E is directed along r. 
ds is directed along n. 
>- 
dd; = E-ds = Eds cos 0 


As E = — —7, where r = OP 


47épr 





dg = Q z de cos 0 











ch 
Q dscos 9 
Or, = 
de ANE) | y? 
; dscosO . ; 
Since is a small solid angle dO 
Y 


subtended by the elementary area ds at the 
point Q, so 








db. = dQ 
dE ATEO | 
Q 
där = So 


So, the outward flux due to a point charge 
O, in vacuum within gaussian surface, is 
independent of its size and shape. 

(b) Electric field at a point to the left of sheet of 
charge density +20 : 

Electric field due to 1st plate having charge 


2 
density 26 is = towards left 
0 
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Electric field due to 2nd plate having charge 


ras towards right 
€ 


field due to 3rd plate having charge 


density - 20 is 


Electric 


density o is © towards left 


€ 
2o [20,0 Bä A 
So, net electric field = en (£o £ Eq 


So, the net electric field is 2. towards left. 
E 
Similarly, electric field at a point to the left of 
sheet of charge density o is ° towards right. 
€ 
OR 
Definition of ideal dipole + example — 7 + 1⁄2 
Derivation of torque 2 
Putting values in correct formula and 
solving,value of charge and potential energy 1 
G = bx WC 


Detailed Answer : 


(a) An ideal electric dipole is one in which the 
two equal and opposite point charges whose 
magnitudes tend to infinity are separated by a 
distance which tends to zero. 

Example: molecules of water , ammonia etc. 


(b) A dipole AB having charges +q separated 
by a distance 2l is placed in a uniform electric 
field so that the; line joining the two charges 
makes an angle 0 with the field lines. 





The two charges equal but opposite forces of 
magnitude F = QE and thus form a couple. 


The torque due to these forces is given by 
t= P x AC = QE x 2] sin Ü 

Force on positive charge = QE 

Force on negative charge = — QE 

So, net charge on the dipole = 0 

(b) t = OE x 2l sin 0 

Given : 


t = 8V3 Nm 





EECHER YA Y" Eee 


68 
E = 10 N/C 
21 = 2 cm = 2/100 m 
0 ap 
(i) Putting the values : 
2 . e 
ge 5x —— x sin 60 
B/3 = Q x 10 X 100 
a 
Or, 8/3 = Q x 10 X 200 7 
O =8x10°C 
(ii) Potential energy = U = - PEcos 0 
=- X AIS cos 60° 
2 5 1 
m oa e s 
0 
=-8) 
32. (a) Derivation of instantaneous current 
m 1 
| = i sin C 
2 
Reactance, Xc = d. 1 
I | (MC 


Phasor diagram showing v and ¡ relation in 

pure C 1 
(b) Explanation that adding R it will behave RC 

series ac circuit. 

Calculation of current and phase angle. 1+1 
Detailed Answer : 

(a) An alternating voltage V = V, sin of is 

supplied across the two ends of a capacitor of 

capacitance C. 


At any instant the charge on capacitor — q 
q = CV = CV, sin ot 





Current = I = dg/dt 
d D 
= 2 (C V, sin wt) 


= aC V, cos ot 


Vo el ur? 
— 1/oC 9 








T V 
= lo sin | 0t+=| |1,=—2 
sin (or) Ice 


Reactance = Xc = Let" 
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(b) Phasor diagram : : 
0 


90* 


Vo 


(c) A resistor is now connected with 


capacitor in series : 


R C 
Vn Vc 
V=Vo sinot 


Peak voltage drop across R is Ip 

Peak voltage drop across C is Iy Xc. 

Voltage cross R is in phase with the current 
Voltage across C lags the current by 90°. 

So, the voltage drops across R and across C 
also not in phase. They are also out of 
phase by 90*. 


2 
So, Vy dal ° * (lj Xc) 
Vo 


The phase angle by which the current leads 


applied voltage is 
E Eu 
Lë IpXc. E X 


Phase Angle = 0 = tan” X 
OR 

(a) Principle of ac generator 

(b) Well labelled diagram 
Brief working and emf expression 

(c) reason 

Detailed Answer : 
(a) AC generator : 
AC generator converts 
electrical energy. 
Principle : It works on the principle 
electromagnetic induction, 
(b) Working : It consists of 
(i) Armature: A large number of tur 
wire wound on a soft iron core. 


mechanical energy 1 


ns of cop 





Solutions 


(ii) Field magnets ` Permanent magnet. Provides 
strong magnetic fields. Armature coil rotates 
perpendicular to the magnetic fielg lines. 

(iii) Slip rings : Used to Provide mobile contacts 
with external circuit. 

(iv) Brushes : Carbon pieces, used to pass the 


electric current generated in armature to the 
external circuit. 





carbon brush 


be ee ee 
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Incident j [> Transmitted 
plane > denti Bang 
wavefront uti — e 
convex lens 
| Incident 
plane 
| wavefront| : Speherical 
wavefront of 
radius R 


Theory : PORS is the armature coil rotates | 


freely in a uniform magnetic field B. 
When the coil rotates with an angular velocity 
o, at any instant the flux is given 
by o = BA cos 6 = BA cos ot. 
The induced emf set up in the coil is given by 
g = — do/dt = — ( BA cos ot) = oBA sin ot 


If the coii has N turns, then the total induced ` 


emf is 
z = NBAo sin ot 
= So sin of [where e, = NBAo] 
= gy sin 27ft 


[f = frequency of rotation of armature] 
(c) No. To develop an induced emf, there 
should be relative motion between the coil and 
the magnetic field. 
33. (a) Definition of wave front 1 
(b) Ray diagram showing shapes of wave front 






Insident Eo 
plane Tu 
wavefront (a) Transmitter 
Convex lens plane 
wavefront 
JF 
' Sherical wavefront 
at reduce R 
1+1 
, gé 
(c) Proof of Snell’s law 


Detailed Answer : 
(a) Wavefront : A wavefront is defined as the 
locus of points vibrating in the same phase. 


———— —€— À—ÀÀ m à eese 


(c) Proof of Snell's law: 
A plane wavefront is incident on a surface PQ 
separating two media 1 and 2. 


n. — refractive index of medium 1 (rarer 
medium) 
1, = refractive index of medium 2 (denser 
medium) 


c, = velocity of light in medium 1 
c; = velocity of light in medium 2 
I I MEDIUM 1 






Incident wavefront 


B 
ES 






Refracted 
wavefront 


i = The angle between the incident ray FA and 
the normal at the point of incidence. 


= angle between the incident plane wavefront 
AB and the surface of separation PQ. 


Similarly, 

r = angle between the refracted wavefront CD 
and the surface of separation PQ 

sin i = sin ZBAD = BD/AD = c,t/AD 

sin r = sin Z ADC = AC/AD = c,t/AD 

sin 1/ sin r = cyc, = constant 







MEDIUM 2 


Thus Snell's law is proved. 
OR 

(a) choice of objective 1 
(b) ray diagram of reflecting type telescope 2+1 

Formula of magnifying power 
(c) stating two advantages 2 
Detailed Answer: 

(a) The main considerations with an 


astronomical telescope: 


pas wawap. of the objective on which 
e Drightness of the i , resolvi er 
tps igh image ving pow 
(ii) The focal length of the objective on which 
the magnification (M = fo/fe) depends. 
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(b) Reflecting type telescope : 
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Magnifying power = M = fofe 
(c) Advantages of reflecting type telescope over 
refracting type telescope: 


(i) Mirrors do not cause chromatic ab 
o build. 


erration. 


Pm 
(ii) Mirrors are easier and cheape 


I cause the 
(iii) Mirrors are easier tO mount be 


back of the mirror can be used to attach to the 


mount. 


(iv) Image is brighter compared to the image 


formed in refracting type telescope 
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General Instructions : 


(i) All questions are compulsory. There are 27 questions in all. 
(ii) This question paper has four sections : Section A, Section B, Section C and Section D. 
(iii) Section A contains five questions of one mark each, Section B contains seven questions of two marks 


each, Section C contains twelve questions of three marks each, and Section D contains three questions 
of five marks each. 


(iv) There is no overall choice. However, an internal choice(s) has been provided in two questions of one 
mark, two questions of two marks four questions of three marks and three questions of five marks 
weightage. You have to attempt only one of the choices in such questions. 


(v) You may use the following values of physical constants wherever necessary : 
c = 3 x 10° m/s 
h = 6.63 x 10 Js 
e=16x10"C 
ug = 4r x 107 Tm A71 
go = 8854 x 1012 C? N! m? 








l 9x10Nmc? 
ATED 
Mass of electron (me) = 9.1 x 10?! kg 


Mass of neutron = 1.675 x 10 kg 

Mass of proton = 1.673 x 1077 kg 
Avogadro’s number = 6.023 x 10% per gram mole 

Boltzmann constant= 1.38 X 10 [| e 


E AS AE PES 
š S is OF CONES 4 r TA 
Section "A ` 
ee, ANN EE EE, emm "€ i 


RE AS 


All questions are compulsory. In case of internal choices, attempt any one of them. 
1. Define the term “threshold frequency”, in the context of photoelectric emission. 
OR 


Define the term “Intensity” in photon picture of electromagnetic radiation. 1 
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2. Whenunpolarised light 
the Brewster's angle is f 


3. Insky wave mod 


isincidenton the interfac 
ound to be 60°. Determi 


ne the refractive index of the denser medium. 
e of propagation, why is the 


f tr itting signals restricted to ] 
than SMS frequency range of transmitting gn ess 
OR 
On what factors does the range of coverage in ground wave propagation depend ? 
4. When a potential difference is a 


1 
Pplied across the ends of a conductor, how is the drift velocity of the 


electrons related to the relaxation time ? 





1 
5. Draw the equipotential surfaces due to an isolated point charge. ! 
ME E JERE 
ction BR ` 





6. Explain with the help of Einstein’s 
effect which cannot be explained b 
7. A deuteron and an 
magnetic field B, ac 
radii of the circular p 


Photo electric equation any two observed features in photoelectric 
y wave theory. 2 


alpha particle having same momentum are in turn allowed to pass through a 


ting normal to the direction of motion of the particles. Calculate the ratio of the 
aths described by them. 


2 
8. Two bulbs are rated (P1, V) and (P3, V). If they are connected (i) in series and (ii) in parallel across 3 
supply V, find the power dissipated in the two combinations in terms of P, and P}. 


9. Calculate the radius of curvature of an equi-concave lens of refractive index 1.5, when it is kept ina 
medium of refractive index 1.4, to have a power of -5D ? 


OR 


An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of minimum deviation of 
the prism, when kept in a medium of refractive index 442/5. 


10. State Bohr’s quantization condition of angular momentum. Calculate the shortest wavelength of the 
| Bracket series and state to which part of the electromagnetic spectrum does it belong. 


OR 
Calculate the orbital period of the electron in the first excited state of hydrogen atom. | 2 
; Plot a graph showing variation of deBroglie wavelength (A) associated with a charged particle of 
Ot é 
TM mass E versus VV , where V is the accelerating potential. 


An electron, a proton and an alpha particle have the same kinetic energy. Which one has the 
(b) An elec / 


2 

elength ? | m | 

eeng satan id from a TV tower cannot be received beyond a certain distance ? Write the 

12. Why a man green separation between the receiving and the transmitting antenna. 2 
expression for 


— ^ , 
Section 'C' mE 
BT the underlying principle of a moving coil galvanometer. 
13. (a) State the sons to explain why a galvanometer cannot as such be used to m 
i ea 
(b) Give twor leray rini Ë, 
the curr wawam E (i) voltage sensitivity and (ii) current sensitivity of a galvanometer. 3 
fine t e ter ° $ ë e 
(c) De utual inductance and write its S.I. unit. | 
14. (a) Definem f side ‘a’ carrying a current I is kept at distance x from an infinit 
(b) A square loop : paci I; as shown in the figure. Obtain the expression for th 
wire carrying 


acting on the loop. 


easure the value of 


ely long straight 
e resultant force 





€ separating the rarer medium and the denser medium 
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15. (a) Draw equipotential surfaces corresponding to the electric field that uniformly increases in 


magnitude along with the z-directions. 


(b) Two charges- q and + q are located i hatis th 
at the points (0, 0, + dana t, Se E points (0, 0, — a) and (0, 0, a). Whati 


16. Using Kirchhoff's rules, calculate the current through 40 Q and 20 Q resistors in the following circuit : 


e electrostatic potential 
3 


80V 
A Set, P. 2002 B 
D C 
E zr F 
40V 100 
OR 


The resistances in the two arms of the metre bridge are R =5Qand5 respectively. When the resistance 
S is shunted with an equal resistance, the new balance length found to be 1.5 l4, where l4 is the initial 
balancing length. Calculate the value of S. 





17. (a) Write the relation between half life and average life of a radioactive nucleus. 


(b) Ina given sample, two isotopes A and B are initially present in the ratio of 1:2. Their half lives are 
60 years and 30 years respectively. How long will it take so that the sample has these isotopes in the 


ratio of 2:1? 3 
18. Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection. 
OR 
Define the term, “refractive index” of a medium. Verify Snell's law of refraction when a plane wavefront 
is propagating from a denser to a rarer medium. 3 


19. (a) Define the term ‘self inductance’ of a coil. Write its 5.1. unit. 


(b) A rectangular loop of sides a and b carrying current I is kept at a distance ‘a’ from an infinitely long 
straight wire carrying current I, as shown in the figure. Obtain an expression for the resultant force 


acting on the loop. 3 
lh 


20. (a) Describe briefly the functions of the three segments of n-p-n transistor. 
(b) Draw the circuit arrangement for studying the output characteristics of n-p-n transistor in CE 
configuration. Explain how the output characteristics is obtained. 
OR 


Draw the circuit diagram of a full wave rectifier and explain its working. Also, give the input and 


output waveforms. 3 
21. (a) If A and B represent the maximum and minimum amplitudes of an amplitude modulated wave, 
write the expression for the modulation index in terms of A & B. 


(b) A message signal of frequency 20 kHz and peak voltage 10 V is used to modulate a carrier of 
frequency 2 MHz and peak voltage of 15 V. Calculate the modulation index. Why the modulation 


index is generally kept less than one q : 
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22. (a) State Gauss's law for magnetism. Explain its significance. 


(b) Write the four important properties of the magnetic field lines due to a bar magnet. 3 
OR | | 
Write three points of differences between para-, dia- and ferro- magnetic materials, giving one example 


for each. 
23. (a) Identify the part of the electromagnetic spectrum used in (i) radar and (ii) e 


frequency range. pom 
(b) Prove that the average energy density of the oscillating electric field is equal to that of the oscilla ng 


magnetic field. 
24. (a) Three photo diodes D4, Dz and Ds are made of semiconductors having ba 
and 3 eV respectively. Which of them will not be able to detect light of wavelengt 


(b) Why photodiodes are required to operate in reverse bias ? Explain. 


Section D . 


ye surgery. Write their 


nd gaps of 2.5 eV, 2 eV 
h 600 nm ? 


3 


between interference and diffraction 


25. (a) Describe any two characteristic features which distinguish 
of the interference pattern in Young's 


phenomena. Derive the expression for the intensity at a point 
double slit experiment. | 
(b) In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm. If monochromatic 
light of wavelength 620 nm is incident normally on the slit, calculate the separation between the 
first order minima and the 3rd order maxima on one side of the screen. The distance between the 
slit and the screen is 1.5 m. 
OR 
(a) Under what conditions is the phenomenon of total internal reflection of light observed ? Obtain 
the relation between the critical angle of incidence and the refractive index of the medium. 


(b) Three lenses of focal lengths +10 cm, -10 cm and +30 cm are arranged coaxially as in the figure 
given below. Find the position of the final image formed by the combination. 


+10cm-10cm +30 cm 





5 cm>e—10 cm—>| 
4 


26. (a) Describe briefly the process of transferring the charge between the two plates of a parallel plate 
capacitor when connected to a battery. Derive an expression for the energy stored in a capacitor. 
(b) A parallel plate capacitor is charged by a battery to a potential difference V. It is disconnected from 
battery and then connected to another uncharged capacitor of the same capacitance. Calculate the 
ratio of the energy stored in the combination to the initial energy on the single capacitor 
OR | 


(a) Derive an expression for the electric field at any point on the equatorial line of an electric dipol 

(b) Two identical point charges, q each, are kept 2m apart in air. A third LI 
magnitude and sign is placed on the line joining the charges such 
equilibrium. Find the position and nature of Q. 


27. (a) In a series LCR circuit connected across an ac source of variable frequency, Obtain th 
for its impedance and draw a plot showing its variation with frequency of the ac sou EUR 
rce. 


(b) What is the phase difference between the voltages across i 
s indu 
in the LCR circuit ? š ctor and the capacitor at resonance 


point charge Q of unknown 
that the system remains in 


5 


(c) When an inductor is connected to a 200 V dc volta 
same inductor is connected to a 200 V, 50 Hz ac s 
Also, calculate the self inductance of the inductor. 


ge, a current of 1A flows through it. When the 
ource, only 0.5 A current flows. Explain, why ? 


En. < ër 0 


) A small town with a demand of 12 


state its working princi 
5 Principle. Write four sources of energy loss in this device. 


00 kW of electric power at 220 V is situated 20 km away from an 


440 V. The resistance of the two wire line carrying power is 0.5 O 
former at a 


5 


electric plant Senerating power at 


per km. The town gets t 
Sets the power from the line through a 4000-220 V step-down trans 
e power loss in the form of heat. 


sub-station in the town. Estimate the li 
n 
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General Instructions : 
(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 





‘Section ‘A’ 


All questions are compulsory. In case of internal choices, attempt any one of them. 
1. Figure shows electric field lines in which an electric dipole P is placed as shown. In which direction, the 
dipole will experience a force? 1 


endl 
SS ES 


— o o — o — oo 
m +q 


AAA BRA 
PEA 


2. What is the approximate shape of the equipotential surface at a great distance from a collection of 
charges whose total sum is not zero? 


OR 
How does the angle of minimum deviation of a glass prism vary, if the incident violet light is replaced 
by red light ? P 
3. Consider a current carrying wire (current I) in the shape of a circle. Note that as the current progresses 


along the wire, the direction of j (current density) changes in an exact manner, while the current 
remain unaffected. Which agent is essentially responsible for this? 1 












V 





sample Question Papers 97 


. Two charged particles . | | | | 

ñ > imas identical helical paths in a completely opposite sense 1n à uniform 
etic field = | 

magn B = Bok . What will be their charge to mass ratio? 1 


Name the phenomenon whi VR w 
i some aiiis Ñ Which shows the quantum nature of electromagnetic radiation. 

A - M Au S meters lies in the x-y plane in a region where the magnetic field is given by 
B - B,(2i - 3j - 4k) Tesla, where B 
square? 


i 


ois constant. What will be the magnitude of flux passing through = 


e 


Light with an energy flux of 20 W/cm? falls on a non-reflecting surface at normal incidence. If the 


surface has an area of 30 cm?, what will be the total momentum delivered (for complete absorption) 
during 30 minutes ? 1 


wi, 


. Aray of light incident at an angle q ona refracting face of a prism emerges from the other face normally. 
If the angle of the prism is 5° and the prism is made of a material of refractive index 1.5, what is the 


angle of incidence ? 
OR 


What is the maximum number of spectral lines emitted by a hydrogen atom when it is in the third 
excited state ? 1 


oo 


. What is the approximate wavelength of a photon needed to remove a proton from a nucleus which is 
bound to the nucleus with 1 MeV energy ? 
OR 
If the atomic number of an element is 11 and the atomic mass is 24, how many electrons does it have? 1 
` In which state do the set of atoms in an excited state decay? 1 
10. Name the minority charge carriers in an n-type silicon. 1 
For question numbers 11, 12, 15 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 
(a) Both A and R are true and R is the correct explanation of A 
(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 
(d) A is false and R is also false 
11. Assertion (A) : When light wave travels from rarer to denser medium , its speed gets reduced and 
hence the energy also reduces. 1 
Reason (R) : Energy of wave is proportional to its velocity. 
12. Assertion (A) : The coulomb force is the dominating force in the universe. 
Reason (R) : Coulomb force is weaker than gravitational force. 1 
13. Assertion (A) : When the magnetic flux changes around a metallic conductor, the eddy current is 
produced. 


Ke 





Reason (R) : Electric potential determines the flow of charge. 1 
14. Assertion (A) : A red object appears dark in green light. 

Reason (R) : Red light scatters less. 1 
section B a — 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question, Each question carries 1 mark. 


15, Photometry : The measurement of light as perceived by human eye is called photometry. Photometry is 
measurement of a physiological phenomenon, being the stimulus of light as received by the human eye, 
transmitted by the optic nerves and analysed by the brain. The main physical quantities in photometry 
are (i) the luminous intensity of the source, (ii) the luminous flux or flow of light from the source, and 
(iii) illuminance of the surface. The SI unit of luminous intensity (1) is candela (cd). The candela is the 
luminous intensity, in a given direction, of a source that emits monochromatic radiation of frequency 


2 AAA RR am 
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22. 


23. 


25. 


I 
O 


a AN. 

M An | 
Define the distance of closest approach. An a-particle of kinetic energy ‘K is bombarded on a thin gold 
foil. The distance of the closest approach is ‘r’. What will be the distance of closest approach for an a- 
particle of double the kinetic energy ? 2 
A ray PQ incident normally on the refracting face BA is refracted in the prism BAC made of material of 
refractive index 1.5. Complete the path of ray through the prism. From which face will the ray emerge? 
Justify your answer. 2 
A 





Th 


Distinguish between ‘intrinsic’ and ‘extrinsic semiconductors. 

OR 
A square shaped plane coil of area 100 cm? of 200 turns carries a steady current of 5 A. It is placed ina 
uniform magnetic field of 0.2 T acting perpendicular to the plane of the coil. Calculate the torque on 
the coil when its plane makes an angle of 60° with the direction of the field. In which orientation will 
the coil be in stable equilibrium ? 2 


E 


A rectangular coil of sides ‘I’ and ‘b carrying a current I is subjected to a uniform magnetic field B, 
acting perpendicular to its plane. Obtain the expression for the torque acting on it. 2 


Section ‘D’ . 


All questions are compulsory. In case of internal choices, attempt any one. 


26. 


27. 


28. 


29. 


30. 


(i) Derive the expression for electric field at a point on the equatorial line of an electric dipole. 
(ii) Depict the orientation of the dipole in (i) stable, (ii) unstable equilibrium in a uniform electric field. 3 
Derive the expression for the current density of a conductor in terms of the conductivity and applied 
electric field. Explain, with reason how the mobility of electrons in a conductor changes when the 
potential difference applied is doubled, keeping the temperature of the conductor constant. 
OR 
(a) Name the device used to change the alternating voltage to a higher or lower value. State one cause 
for power dissipation in this device. 
(b) Explain with an example, how power loss is reduced if the energy is transmitted over long distances 
as an alternating current rather than a direct current. 3 
A torroidal solenoid of mean radius 20 cm has 4000 turns of wire wound on a ferromagnetic core of 
relative permeability 800. Calculate the magnetic field in the core for a current of 3 A passing through 
the coil. How does the field change, when this core is replaced by a core of Bismuth ? 


OR 
(i) How are electromagnetic waves produced ? Explain. 


(ii) A plane electromagnetic wave is travelling through a medium along the +ve z- direction. Depict 
the electromagnetic wave showing the directions of the oscillating electric and magnetic fields. 3 


State Lenz’s law. Explain, by giving examples that Lenz’s law is a consequence of conservation of 
energy. 


3 
Show that in the free oscillations of an LC circuit th i i 
| , the sum of energies stored in i 
inductor is constant in time. ij ge SEET s 
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A All questions are compulsory. In cas 
31. (a) Wh 


101 


(b) The two Optoelectron;j I 
differ in Geer Pa devices : Photodiode and solar cell, have the same working principle but 


el ; . : ; 
terms of - IT process of Operation. Explain the difference between the two devices in 
(1) biasing, 


e ul deo 
(Hi) EV Characteristics. (ii) junction area and 


OR 


(i) Using Bohr’s Postulates, derive the expression for the total energy of the electron in the stationary 


states of the hydrogen atom. 


(ii) Using Rydberg's formula, calculate the wavelengths of the spectral lines of the first member of the 
Lyman series and Balmer series. > 


32. (i) Explain the two features to distinguish between the interference pattern in Young’s double slit 
experiment with the diffraction pattern obtained due to single slit. 

(ii) A monochromatic light of wavelength 500 nm is incident normally on a single slit of width 0.2 mm 
to produce a diffraction pattern. Find the angular width of the central maximum obtained on the 
screen. 

Estimate the number of fringes obtained in Young's double slit experiment with fringe width 
0.5 mm, which can be accommodated within the region of total angular spread of the central 
maximum due to single slit. 

OR 

(i) Describe the working principle of a step-up transformer with the help of a suitable diagram. Obtain 
the relation between input and output voltages in terms of the number of turns of primary and 
secondary windings and the currents in the input and output circuits. 

(ii) Given the input current 15 A and the input voltage of 100 V for a step-up transformer having 90% 
efficiency, find the output power and the voltage in the secondary if the output currentis3 A. 5 

33. A device 'X' is connected to an ac source V = Vosin ot. The variation of voltage, current and power in 
one cycle is shown in the E. graph : 
Y ; ' 





(i) Identify the device X’. | 
(ii) Which of the curves A, B and C represent the voltage, current and the power consumed in the 


circuit ? Justify your answer. | 
(iii) how does its impedance vary with frequency of the ac source ? Show graphically. 
(iv) Obtain an expression for the current in the circuit and its phase relation with ac voltage 
OR 
(a) Draw a labelled diagram of a moving coil galvanometer. Describe briefly its principle and working. 
Answer the following : 
" (i) Why is it necessary to introduce a cylindrical soft iron core inside the coil of a galvanometer ? 
(ii) The increasing the current sensitivity of a galvanometer may not necessarily increase its d 
sensitivity. Explain, giving reason. 
uma 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


All questions are compulsory. In case of internal choices, attempt any one of them. 


1. What is the ratio of contributions made by the electric field and magnetic field components to the 
intensity of an EM wave ? 1 


| 


2. A capacitor of 4 uF is connected as shown in the figure. The internal resistance of the battery is 0.5 Q. 
4 uF 


10 Q 


25V 


20 
Find the amount of charge on the capacitor plates. 
OR 
What is the value of phase difference between two points on the same wavefront ? 1 


3. A square surface of side L metres is in the plane of the paper. A uniform electric E(volt m`) also in the 
plane of the paper, is limited only to the lower half of the square surface as shown in the Bugs 
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What is the electric flux (in SI units) associated with the surface? i 
What type of resistance is to be 


voluman added with a galvanometer in which combination for it to act as a 


f OR 
deg leeks po considered suitable for radar systems used in aircraft navigation ? 1 
: n : 
chent m er of turns per unit length of a coil of a solenoid is doubled, how will its self induction 
E f 1 
. nd a the variations on a Wheatstone bridge, what type of parameters can be measured? 1 
. ihree long, straight parallel wires carrying current are arranged as shown in the figure. 


D C G 
| | 
pa, |p — 
3 cm 2 cm 


30 A 10.A 20A 


What will be the force experienced by a 25 cm length of wire C ? 

OR 
Four nuclei of an element undergo fusion to form a heavier nucleus, with release of energy. Which of 
the two — the parent or the daughter nuclei — would have higher binding energy per nucleon? 1 
A cylindrical bar magnet is rotated about its axis in the figure. A wire is connected from the axis and 
is made to touch the cylindrical surface through a contact. Then, find the amount of current flowing 
through the ammeter. 





Find the ratio of de-broglie wavelengths associated with two electrons accelerated through 25 V and 


36 V. 1 
A paramagnetic sample shows a net magnetization of 8 Am ! when placed in an external magnetic field 
of 0.6 T ata temperature of 4 K. When the same sample is placed in an external magnetic field of 0.2 T 
at a temperature of 16 K, what will be the magnetization ? 


Write the two processes involved in the formation of p-n junction. 
For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 


(d) as given below. 
(a) Both A and R are true and R is the correct explanation of A 


(b) Both A and R are true but R is NOT the correct explanation of A 


A | 


& ED 


< mage) s< 
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(c) Ais true but R is false 
(d) A is false and R is also false 
11. Assertion (A) : It is not possible to use Cl for fusion. 


Reason (R) : Binding energy of Cl is very small. | 1 
12. Assertion (A) : Compared to protons, the neutrons penetrate in the, matter more easily. 

Reason (R) : Mass of neutrons are slightly more than the mass of protons. 1 
13. Assertion(A) : The magnetic field configuration with 3 poles is not possible. , 


Reason (R) : No torque acts on a bar magnet itself due to its own field. | 
14. Assertion (A) : Magnetic poles cannot be separated by breaking a bar magnet into two pieces. 
Reason (R) : When a magnet is broken into two pieces, the magnetic moment will be reduced to half. 1 


Section 'B' ` 
; Oe ui Sle H rg RICA AA À 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. Band theory of solid : Consider that the Si or Ge crystal contains N atoms. Electrons of each atom will 
have discrete energies in different orbits. The electron energy will be same if all the atoms are isolated, 
l.e., separated from each other by a large distance. However, in a crystal, the atoms are close to each 
other (2 À to 3 À) and therefore the electrons interact with each other and also with the neighbouring 
atomic cores. The overlap (or interaction) will be more felt by the electrons in the outermost orbit while 
the inner orbit or core electron energies may remain unaffected. Therefore, for understanding electron 
energies in 5i or Ge crystal, we need to consider the changes in the energies of the electrons in the 
outermost orbit only. For Si, the outermost orbit is the third orbit (n — 3), while for Ge it is the fourth 
orbit (n — 4). The number of electrons in the outermost orbit is 4 (2s and 2p electrons). Hence, the total 
number of outer electrons in the crystal is 4N. The maximum possible number of outer electrons in 
the orbit is 8 (2s + 6p electrons). So, out of the AN electrons, 2N electrons are in the 2N s-states (orbital 
quantum number l = 0) and 2N electrons are in the available 6N p-states. Obviously, some p-electron 


states are empty. This is the case of well separated or isolated atoms. L 
1. The energy of electrons of atoms of a substance will be same if : 
(a) Atoms are isolated (b) Atoms are closely spaced 
(c) Atoms are excited (d) Atoms are charged 
2. Inacrystal, the distance between two atoms is: 
(a) 200A to 300A (b) 2 A to 3 micron 
(c) 2Ato3A (d) 2 mm to 3 mm 
3. The overlap (or interaction) will be more felt by the electrons when they are : 
(a) in the outermost orbit (b) in the innermost orbit 
(c) free (d) in any orbit 
4. For Silicon and Germanium the outermost orbits are respectively 
(a) n=3andn=5 (b) n =4andn =3 
(c) n=5andn=4 (d)n =3andn = 4 
5. The maximum possible electrons in an orbit is 
(a) 8 (2s + 6p electrons) (b) 8 (6s + 2p electrons) 
(c) 8 (4s + 4p electrons) (d) 8 (1s + 7p electrons) 


16. Itis a heavily doped pn junction which under forward bias emits spontaneous radiation. The diode is 
encapsulated with a transparent cover so that emitted light can come out. 
When the diode is forward biased, electrons are sent from n > P (where they are minority carriers) 
and holes are sent from p > n (where they are minority carriers). At the junction boundary, the 
concentration of minority carriers increases as compared to the equilibrium concentration (i.e., when 
there is no bias). Thus at the junction boundary on either side of the Junction, excess minority carriers 
are there which recombine with majority carriers near the junction. On recombination, the 
released in the form of photons. Photons with energy equal to or slightly less than the ban 


energy is 
d gap are 
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emitted. When the forward cur 

" "T 
amar Retenir ds = ei - diode Is small, the intensity of light emitted is small. As the 
the forward current results in dec “se fight intet LED are based sach atte ight enin | 


efficiency is maximum. rease of light intensity. LED's are biased such that the light emitting 


The V-I characteristics of "PSP 

much higher and slightly diffe 1S similar to that of a Si junction diode. But, the threshold voltages are 
low, typically around 5V So eis each colour. The reverse breakdown voltages of LED's are very 
LED's that can emit red should be taken that high reverse voltages do not appear across them. 


1. LEDisa: , yellow, orange, green and blue light are commercially available : 4 


ifferent for 


~ 


va 1 
. Ai ix N 


(a) Lightly doped p-n Junction diode 
(b) Heavily doped p-n Junction diode 
(c) Moderately doped p-n junction diode 
(d) Two back to back p-n Junction diode 
2. LED emits light : 
(a) When reversed biased 
(b) When forward biased 
(c) When forward or reverse biased 
(d) When heated 
3. During recombination at the junction, emitted photons have : 
(a) energy greater than the band gap 
(b) energy equal to or slightly less than the band gap 
(c) energy which has no relation with the band gap 
(d) very low energy compared to band gap 
4. Threshold voltage of LED is: 
(a) Lower compared to other p-n junction diodes and slightly different for each colour 
(b) Higher compared to other p-n junction diodes and slightly different for each colour 
(c) Higher compared to other p-n junction diodes and same for all colours 
(d) Lower compared to other p-n junction diodes and same for all colours 
5. The reverse breakdown voltages of LED's are : 
(a) Very low and typically around 0.5V 
(b) Very low and typically around 5V 
(c) Very high and typically around 50V 
(d) Very low and typically around 0.05V 
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compulsory. In case of internal choices, attempt anyone. 
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All questions are | u | 
17. State the underlying principle of a transformer. How is the large scale transmission of electric energy 


er long distances done with the use of transformers ? : i 
OV 


18. A 10 V cell of negligible internal resistance is connected in parallel across a battery of emf 200 V and 
` , h in the figure. 
internal resistance 38 W as shown in the RS M 


A è 


B D 
200 V 


Find the value of current in the circuit. 
in 
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OR 
Does the step down transformer violate the principle of conservation of energy ? Explain. 
AD) 19. A light bulb and a solenoid are connected in series across an ac source of voltage. | 
Explain, how the glow of the light bulb will be affected when an iron rod is inserted in the solenoid. 
OR 


Professor C.V. Raman surprised his students by suspending a tiny light ball freely in a PME wasaqa 
vacuum chamber by shining a laser beam on it. Which property of EM waves was he exhibiting? Give 


one more example of this property ? 2 
AN 20. The battery remains connected to a parallel plate capacitor and a dielectric slab is inserted between 

the plates. 

What will be effect on its 

(i) potential difference (ii) capacity (iii) electric field and (iv) energy stored ? 2 


21. A small bulb (assumed to be a point source) is placed at the bottom of a tank containing water to a 
depth of 80 cm. Find out the area of the surface of water through which light from the bulb can emerge. 
Take the value of the refractive index of water to be 4/3. - 

22. Asquare loop of side 20 cm carrying current of 1 A is kept near an infinite long straight wire carrying a 
current of 2 A in the same plane as shown in the figure. 


2A 
10cm 1A p 
20cm 
E 
20cm 
Calculate the magnitude and direction of the net force exerted on the loop due to the current carrying 
conductor. 2 
. Write two important limitations of Rutherford's nuclear model of the atom. 2 


BD 


. Compare the following : (i) Wavelengths of the incident solar radiation absorbed by the earth's surface 
and the radiation re-radiated by the earth. 


(ii) Tanning effect produced on the skin by UV radiation incident directly on the skin and that coming 
through glass window. 


OR 
Write the expression for speed of electromagnetic waves in a medium of electrical permittivity E and 
magnetic permeability p. 2 
25. Assuming that the two diodes D; and D; used in the electric circuit shown in the figure are ideal, find 
out the value of the current flowing through 2.5 €) resistor. 2 
D, 30 


> 


A 


+| - 2.50 


10V 
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26. Figure shows a metallic rod PQ of length J, resting on the smooth horizon 


tal rai itioned 
between the poles of a permanent magnet. The rails, the rod, and the ma al rails AB positione 


gnetic field are in three 


aF 
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mutual perpendicular directi 


Ae ons. ! ; — 
magnetic field to be uniform ns. A galvanometer G connects the rails through a switch K. Assume the 


- Given the resistance of the closed loop containing the rod is R. 


G K 


9 


(i) Suppose K is open and the rod is moved with a speed v in the direction shown. Find the polarity 


and magnitude of induced emf. 


(ii) With K open and the rod moving uniformly, there is no net force on the electrons in the rod PQ 
even though they do experience magnetic force due to motion of the rod. Explain. 

(111) What is the induced emf in the moving rod if the magnetic field is parallel to the rails instead of 
being perpendicular ? 3 

(i) Derive the expression for the electric potential due to an electric dipole at a point on its axial line. 

(ii) Depict the equipotential surface due to electric dipole. 


OR 

(a) In photoelectric effect, do all the electrons that absorb a photon come out as photoelectrons 
irrespective of their location ? Explain. 

(b) A source of light, of frequency greater than the threshold frequency, is placed at a distance d 
from the cathode of a photocell. The stopping potential is found to be V. If the distance of the light 
source is reduced to d/n (where n > 1), explain the changes that are likely to be observed in the (i) 
photoelectric current and (ii) stopping potential. 3 

A bar magnet of magnetic moment 6 J/T is aligned at 60° with a uniform external magnetic field of 

0.44 T. Calculate (a) the work done in turning the magnet to align its magnetic moment (i) normal to 

the magnetic field, (ii) opposite to the magnetic field, and (b) the torque on the magnet in the final 

orientation in case (ii). 3 

OR 

A source of ac voltage V = Vosin of, is connected across a pure inductor of inductance L. Derive the 

expressions for the instantaneous current in the circuit. Show that average power dissipated in the 

circuit is zero. 

What is relaxation time ? Derive an expression for resistivity of a wire in terms of number density of 

free electrons and relaxation time. 3 


er 30. Draw a circuit diagram of a potentiometer. State its working principle. Derive the necessary formula 


to describe how it is used to compare the emf's of the two cells. 3 


"Section E" 


All questions are compulsory. In case of internal choices, attempt any one. 


31. 


(i) Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary to primary voltage 
in terms of number of turns and currents in the two coils. 


(ii) A power transmission line feeds input power at 2200 V to a step-down transformer with its primary 
windings having 3000 turns. Find the number of turns in the secondary to get the power output at 


220 V. 
OR 


(a) State the principle of an ac generator and explain its working with the help of a labelled diagram. 
Obtain the expression for the emf induced in a coil having N turns each of cross-sectional area A, 
rotating with a constant angular speed "o in a magnetic field B , directed perpendicular to the axis 
of rotation. 

(b) An aeroplane is flying horizontally from west to east with a velocity of 900 km/hour. Calculate the 


ial di the ends of its wings havi : 
otential difference developed between wings having a span of 20 m. the horizontal 
competent of the Earth’s magnetic field is 5 x 10% T and the angle of dip is 30°. on e 
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32. (i) State Faraday's laws of electromagnetic induction. 


(ii) The magnetic field through a circular loop of wire 12 cm in radius and 8.5 W resistance, Changes 
with time as shown in the figure. The magnetic field is perpendicular to the plane of the loop 
Calculate the induced current in the loop and plot it as a function of time. 


|] | 





0 2 4 6 10 
(iii) Show that Lenz's law is a consequence of conservation of energy. 
OR 


(a) Write the expression for the equivalent magnetic moment of a planar current loop of area A, having 


N turns and carrying a current i. Use the expression to find the magnetic dipole moment of a 
revolving electron. 


(b) A circular loop of radius r, having N turns and carrying current I, is kept in the XY plane. It is then 
subjected to a uniform magnetic field B = B,i+ B, j * B, k . Obtain expression for the magnetic 


potential energy of the coil-magnetic field system. 


e1 33. (i) Define electric flux. Is it a scalar or a vector quantity ? A point charge q is at a distance of d/2 


directly above the centre of a square of side d, as shown in the figure. Use Gauss's law to obtain the 
expression for the electric flux through the square. 





(ii) If the point charge is now moved to a distance 'd' from the centre of the square and the side of the 
square is doubled, explain how the electric flux will be affected. 


OR 


(a) Explain with the help of suitable diagram, the two processes which occur during the formations of 
a p-n junction diode. hence define the terms (i) depletion region and (ii) potential barrier. 


(b) Draw a circuit diagram of a p-n junction diode under forward bias and explain its working. 5 
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: General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
| (2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, $ I 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section ‘A’ 


All questions are compulsory. In case of internal choices, attempt any one of them. | 
1. In the given circuit, what is the potential difference between the A and B ? 1 


10kQ2 A 











10kQ 10kQ 





30V 


B 


E. $ d E. dl i ^ 
2. An electron is moving with an initial velocity B = Kai in a magnetic field B = Bal What is its 


de-broglie wavelength ? 


OR 
Which optical instrument which is used to see erect image of distant object ? 1 
3. The output of a step-down transformer is measured to be 24 V when connected to a 12 W Light bulb. 
Find the value of the value of the peak current. : 

4. Why a laser beam is called coherent? D 


What is the unit of conductance? 


— x GGN . . wq... U UU U U U U UU J UJU 555 
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On moving a charge of 20 C by 2 cm, 2 J of work is done, what is the potential difference between the 


points ? i 
What do you mean by sensitivity of the meter bridge? 1 
What do you mean by mass defect of a nucleus? 

OR 
Name the current that flows in circles inside a disc. 1 


An iron-cored solenoid has self-inductance 2.8 H. When the core is removed, the self inductance 
becomes 2 mH. What is the relative permeability of the core used ? 


OR 
The electric potential is constant in a given region. What will be the nature of the electric field in that 
region ? 1 
- Name the phenomenon which shows the quantum nature of electromagnetic radiation. 1 
Can two equipotential surfaces intersect each other ? Justify your answer. 1 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 

(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 

(c) A is true but R is false 

(d) A is false and R is also false 

Assertion (A) : Magnetic field interacts with a moving charge only. 

Reason (R) : Moving charge produces a magnetic field. 1 


Assertion(A) : If an electron is not deflected when moving through a certain region of space then the 
only possibility is that no magnetic field is present in that region. 


Reason (R) : Force on electron is directly proportional to the strength of the magnetic field. 1 


Assertion(A) : The energy (E) and momentum (p) of a photon is related as p = E/c (where c is the 
velocity of light ion vacuum) 


Reason (R) : The photon behaves like a particle. T 
Assertion (A) : Einstein demonstrated the wave nature of light by photoelectric effect. 
Reason (R) : Number of photo electrons emitted is proportional to the frequency of incident light. 1 


.Section'B' . 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. 


Faster and smaller : The future of computer technology The Integrated Chip (IC) is at the heart of all 
computer systems. In fact ICs are found in almost all electrical devices like cars, televisions, CD players, 
cell phones etc. The miniaturisation that made the modern personal computer possible could never 
have happened without the IC. IC's are electronic devices that contain many transistors, resistors, 
capacitors, connecting wires — all in one package. You must have heard of the microprocessor. The 
microprocessor is an IC that processes all information in a computer, like keeping track of what keys are 
pressed, running programmes, games etc. The IC was first invented by Jack Kilky at Texas Instruments 
in 1958 and he was awarded Nobel Prize for this in 2000. IC's are produced ona piece of semiconductor 


crystal (or chip) by a process called photolithography. Thus, the entire Information Tech 
industry hinges on semiconductors. Over the years, the complexity of ICs has increased while the size 
of its features continued to shrink. In the past five decades, a dramatic miniaturisation in computer 
technology has made modern day computers faster and smaller. In the 1970s, Gordon Moore, co- 
founder of INTEL, pointed out that the memory capacity of a chip (IC) approximately doubled every 
one and a half years. This is popularly known as Moore’s law. The number of transistors per chip 
has risen exponentially and each year computers are becoming more powerful, yet cheaper than the 
year before. It is intimated from current trends that the computers available in 
40 GHz (40,000 MHz) and would be much smaller, more efficient and less exp 
day computers. The explosive growth in the semiconductor industry and co 


nology (IT) 


2020 will operate at 
ensive than present 
mputer technology is 
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best expressed by a famous 
the semiconductor industr 
cheaper to throw it away t 
1. Full form of IC is - 


quote from Gordon Moore : ^ 


y, à Rolls Royce would get half 
han to park it". 


If the auto industry advanced as rapidly as 
a million miles per gallon, and it would be 


(a) Indigenous circuit 
(c) Isolated circuit 

2. IC was first invented by : 
(a) Isaac Newton 
(c) Charles Babbage 

3. Moor's Law states that 


(b) Improved chip 
(d) Integrated chip 


(b) W. H. Schottky 
(d) Jack Kilky 


(a) The memory capacity of a chip (IC) approximately doubles every one and a half years. 

(b) The packing density doubles every year. 

(c) The memory capacity of a chip (IC) approximately doubles every two and a half years. 

(d) Operational frequency of computer doubles every one and a half years. E 
4. Which statement is correct? 

(a) IC's contain many transistors, resistors, capacitors, connecting wires. 

(b) IC's contain many transistors, resistors, capacitors, inductors, connecting wires. 

(c) IC's contain many transistors, capacitors, inductors, connecting wires. 

(d) IC's contain many transistors, resistors, capacitors, crystal oscillator, connecting wires. 
5. IC'sare produced on a piece of semiconductor crystal by a process called 

(a) X-ray imaging 

(b) Ultrasonography 

(c) Magnetic resonance imaging 

(d) photolithography 

16. Optical fibre works on the principle of total internal reflection. Light rays can be used to transmit a 

huge amount of data, but there is a problem here - the light rays travel in straight lines. So unless we 
have a long straight wire without any bends at all, harnessing this advantage will be very tedious. 
Instead, the optical cables are designed such that they bend all the light rays' inwards (using TIR). Light 
rays travel continuously, bouncing off the optical fiber walls and transmitting end to end data. It is 


usually made of plastic or glass. 
Cladding 






Light ray — — 





Plastic 
Core coating 
Modes of transmission : Single-mode fiber is used for long-distance transmission, while multimode 
fiber is used for shorter distances. The outer cladding of these fibers needs better protection than metal 
ires. Although light signals do degr ade over progressing distances due to absorption and scattering. 

Then, optical Regenerator system is necessary to boost the signal. 

T e of Optical Fibers : The types of optical fibers depend on the refractive index, materials used, and 

ae of propagation of light. The classification based on the refractive index is as follows : 

e Step Index Fibers : It consists of a core surrounded by the cladding, which has a single uniform 
index of refraction. o | | 

e Graded Index Fibers: The refractive index of the optical fiber decreases as the radial distance from 
the fiber axis increases. 


1. Optical fiber works on the principle of : | | 4 
(a) Scattering of light (b) Diffraction of light 
(c) Total internal reflection of light (d) Dispersion of; light 


sx . ee |: 
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2. For long-distance transmission 


(a) Single mode fibre is used (b) Multi mode fibre is used 
(c) Both single mode and multimode are used 
(d) Any one of single mode or multimode may be used. 


3. Optical fibre is made of : 


(a) Copper (b) Semiconductor 
(c) Plastic or glass (d) Superconductors 


4. In graded index optical fibre : 


(a) The refractive index of the optical fiber increases as the radial distance from the fiber axis 
increases 


(b) The refractive index of the optical fiber decreases as the radial distance from the fiber axis 
increases 


(c) The refractive index of the optical fiber remains same throughout 
(d) Inner side of cladding is mirrored to ensure reflection 


5. Light signal through optical fibre may degrade due to : 


(a) Refraction (b) Refraction and reflection 
(c) Diffraction and scattering (d) Scattering and absorption 


All questions are compulsory. In case of internal choices, attempt anyone. 


17. 
x 18. 


| 19. 


21. 


D 
(i) State Biot-Savart's law in vector form, expressing the magnetic field due to an element d carrying 
— 
current I at a distance r from the element. 


(ii) Write the expression for the magnitude of the magnetic field at the centre of a circular loop of 
radius r carrying a steady current I. Draw the magnetic field lines due to the current loop. 2 


Given a uniform electric field E = 5 x 10? i N/C. Find the flux of this field through a square of side 
10 cm on a side whose plane is parallel to the y-z plane. What would be the flux through the same 
square if the plane makes a 30” angle with the x-axis ? 

OR 
Why do we prefer carbon brushes than copper in an ac generator? 2 
A parallel plate capacitor of capacitance C is charged to a potential V. It is then connected to another 
uncharged capacitor having the same capacitance. Find out the ratio of the energy stored in the 
combined system to that of stored initially in the single capacitor. 

OR 
What is the relationship between the transformation ratio and the voltage ? 


. Along straight current carrying wire passes normally through the centre of circular loop. If the current 


through the wire increases, will there be an induced emf in the loop ? Justify. 2 


The diagram below shows a potentiometer set up. On touching the jockey, near to the end X of the 
potentiometer wire, the galvanometer pointer deflects to left. On touching the jockey near to end Y of 
the potentiometer, the galvanometer pointer again deflects to left but now by a larger amount. Identify 
the fault in the circuit and explain, using appropriate equations or otherwise, how it leads to such 3 
one-sided deflection. 
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An alternating voltage E = E 


BERE gsin wt 1s applied to the circuit containing a resistor R connected in series 


ag ox. The current in the circuit is found to be I = losin (ot + 7/4). 
(i) State whether the element in the black box is a capacitor or inductor. 


gaben corresponding phasor diagram and find the impedance in terms of R. 2 
n a-particle and a proton are accelerated through the same potential. Find the ratio of their de-broglie 
wavelengths. 2 


. Calculate the radius of curvature of a equi-concave lens of refractive index 1.5, when it is kept in a 


medium of refractive index 1.4, to havea power of -5D. 


OR 


A circular coil of cross-sectional area 200 cm? and 20 turns is rotated about the vertical diameter 


with angular speed of 50 rad s! in a uniform magnetic field of magnitude 3.0 x 10? T. Calculate the 
maximum value of the current in the coil. 2 


Identify the electromagnetic waves whose wavelengths vary as : 
(i) 101^ m < X < 109 m 


(ii) 107? m < X < 10 m 
Write one use for each. 2 


Section 'D' ` 


All questions are compulsory. In case of internal choices, attempt any one. 


26. 


27. 


(8) 28. U 


= ° . H sun D D . 
(a) Derive an expression for the velocity % of a positive ion passing undeflected through a region 


> > 
where crossed and uniform electric field E and magnetic field B are simultaneously present. 


(b) Draw and justify the trajectory of identical positive ion whose velocity has a magnitude less than 
> 
| Vs ]. 
Define electric flux and write its SI unit. The electric field components in the figure shown are : 


E, = o, E, = 0, E; = 0 where a = 100 N/C m 





Calculate the charge within the cube, assuming a — 0.1 m. 
OR 


(i) Monochromatic light of wavelength 589 nm is incident from air on a water surface. If u for water is 
1-23, find the wavelength, frequency and speed of the refracted light. 


(ii) A double convex lens is made of a glass of refractive index 1:55, with both faces of the same radius 
of curvature. Find the radius of curvature required, if the focal length is 20 cm. 3 


sing Kirchhoff's rules, calculate the potential difference between B and D in the circuit diagram as 
shown in the figure : 





- www 
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OR 
An electron of mass me revolves around a nucleus of charge +Z,. Show that it behaves like a 
tiny magnetic dipole. Hence, prove that the magnetic moment associated with it is expressed a, 


H = E L where L is the orbital angular momentum of the electron. 
m, 
Give the significance of negative sign. | 3 
29. Define mutual inductance between a pair of coils. Derive an expression for the mutual inductance of 
two long coaxial solenoids of same length wound one over the other. 3 


30. (i) Three point charges q, — 4q and 24 are placed at the vertices of an 3 equilateral triangle ABC Of side 
T as shown in the figure. Obtain the expression for the magnitude of the resultant electric force 
acting on the charge q. 


A 
q 


Ag 24 
B 4——  —- n C 


(ii) Find out the amount of the work done to separate the charges at infinite distance. 





All questions are compulsory. In case of internal choices, attempt any one. 


31. (i) Describe the working principle of a step-up transformer with the help of a suitable diagram. Obtain 
the relation between input and output voltages in terms of the number of turns of primary and 
secondary windings and the currents in the input and output circuits. 


(ii) Given the input current 15 A and the input voltage of 100 V fora step-up transformer having 90% 
efficiency, find the output power and the voltage in the secondary if the output current is 3 A. 
OR 


(i) Draw a ray diagram to show the image formation by a combination of two thin convex lenses in 
contact. Obtain the expression for the power of this combination in terms of the focal lengths of the 
lenses. 


(ii) A ray of light passing from air through an equilateral glass prism undergoes minimum deviation 
when the angle of incidence is 3/4 th of the angle of prism. Calculate the speed of light in the 
prism. : 

32. (a) (i) Write three observed features of photoelectric effect which cann 
theory of light. Explain how Einstein's photoelectric equation is use 
satisfactorily. 

(ii) Figure shows a plot of stopping potential (Vo) with frequency (v) of incident radiation for two 
photosensitive materials M; and Mp. Explain 

(a) Why the slope of both the lines is same ? 


(b) For which material emitted electrons have greater kinetic energy for the same frequency of incident 
radiation ? 


ot be explained by wave 
d to describe these features 


M, 
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33. 


OR 


(i) Use Gauss’s law to derive the expression for the electric field (E) due to a straight uniformly 

` charged infinite line of charge density X C/m. 9 

(11) Draw a graph to show the variation of E with perpendicular distance r from line of charge. (iii) Find 
the work done in bringing a charge q from perpendicular distance r to r2 (r2 > r1). 

(i) Derive an expression for drift velocity of electrons in a conductor. Hence deduce Ohm’s law. (ii) 
A wire whose cross-sectional area is increasing linearly from its one end to the other, is connected 
across a battery of V volts. Which of the following quantities remain constant in the wire ? 

(a) drift speed (b) current density 
(c) electric current (d) electric field 
Justify your answer. 
OR 
A capacitor of capacitance C, is charged to a potential V; while another capacitor of capacitance C» 


is charged to a potential difference V5. The capacitors are now disconnected from their respective 
charging batteries and connected in parallel to each other. 


(i) Find the total energy stored in the two capacitors before they are connected. 
(ii) Find the total energy stored in the parallel combination of the two capacitors. 


(iii) Explain the reason for the difference of energy in parallel combination in comparison to the total 
energy before they are connected. 5 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 

(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section *A' 
All questions are compulsory. In case of internal choices, attempt any one of them. 
1. Athin rectangular magnet suspended freely has a period of oscillation equal to T. Now, itis broken into 


two equal halves (each having half of the original length) and one piece is made to oscillate freely in the 
same field. If its period of oscillation is T”, find the ratio of T’/T. 1 


2. If E and B represent electric and magnetic field vectors of the electromagnetic wave, what will be the 
direction of propagation of electromagnetic wave ? 


OR 
Which one of the following will experience maximum force, when projected with the same velocity o 
perpendicular to the magnetic field “B”: (i) Alpha particle, and (ii) Beta-particle ? 1 


3. A conducting circular loop is placed in a uniform magnetic field B = 0.020 T with its plane perpendicular 
to the field. The radius of the loop starts shrinking at a constant rate of 1.0 mm/s. Find the induced e.m.f 


in the loop at an instant when the radius is 2 cm . 1 
4. The given figure shows the Wheatstone bridge method for measurement of unknown resistance R. 
What is the balanced equation for Wheatstone bridge ? 1 

E Q 
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OR 
What happens to the m E | 
carrying solenoid ? agnetic field of the solenoid if a ferromagnetic material is inserted in a current 


5. An electron is projected al i 
ong the axis of a circular conducto i 
of force will be experienced bot dt $ r carrying the same current. What amount 


6. How the res l a 
7 Willa ii frequency in an L-C-R series circuit with a generator may be reduced ? 1 
Passenger in an aeroplane be able to see a rainbow ? 
An iro d wns 
See solenoid has self-inductance 2.8 H. When the core is removed, the self inductance 
mH. What is the relative permeability of the core used ? 1 


(AI) 8. In the figure given, mark the 


olarity of plat ; . 
moved towards the wit P ty of plates A and B of a capacitor when the magnets are quickly 


A 
B 
— j= 
— "T 
OR 

In case of telescope, the adjustment is made so that the final image is at infinity and the eye is completely 
relaxed when viewing it. What is the name of this adjustment ? 1 
9. What is the principle of the Wheatstone bridge ? 1 
e1 10. Plot a graph showing variation of capacitive reactance with the change in the frequency of the ac 
source. 1 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 


(a) Both A and R are true and R is the correct explanation of A 
(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 
(d) A is false and R is also false 
11. Assertion (A) : At the timing of switching ON and OFF there is a high possibility of an electric bulb to 


fuse. 

Reason (R) : A surge is produced due to inductive effect at the time of switching ON and OFE 1 
12. Assertion (A) : 200 W lamp glows more brightly compared to 100 W lamp. 

Reason (R) : Resistance of 100 W lamp is more than than that of 200 W lamp. 1 
13. Assertion(A) : Fuse wire has high resistance and low melting point. 

Reason (R) : Fuse wire is for small current flow only. 1 
14. Assertion(A) : Resistivity of semiconductor increases with increase of temperature. 

Reason (R) : Energy band gap for semiconductor is normally less than 1 eV. 1 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt amy 4 sub parts from each 


question. Each question carries 1 mark. 


15. Thermistor : Thermistor is a type of resistor whose resistance is temperature dependant. The word is a 
| combination of thermal and resistor. Thermistors are of two types : 


NTC Thermistor : Resistance decreases with temperature. 

PTC thermistor : Resistance increases with temperature. 

Thermistors are different from Resistance Temperature Detector (RTD). 

Thermistors are made from ceramic or polymer. RTD's are made from pure metal. 

RTD's are useful for wide temperature range. Thermistors achieve greater precision within a limited 
temperature range- 
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Temperature vs. resistance graph of NTC and PTC are as below : 


Temp. 
PIC 
NTC 
Resistance 
1. Which statement is correct regarding the working temperature range and precision of Thermistor 


and RTD? 


(a) RTD works in a wide temperature range and precision is not so high. Thermistor works in a 
narrow temperature range but precision is very high 


(b) RID works in a narrow temperature range and precision is not so high. Thermistor works in 
a wide temperature range but precision is very high 


(c) Both are having high precision and wide working temperature range. 

(d) Both are having low precision and narrow working temperature range. 4 
2. For NTC thermistor, 

(a) Resistance increases with temperature 

(b) Resistance decrease with temperature 

(c) Resistance does not vary with temperature 


(d) Resistance decreases with temperature upto a definite value and it starts increasing with 
temperature. 


3. Temperature coefficient of PTC thermistor is 

(a) Zero (b) Positive 

(c) Negative 

(d) Positive at lower temperature range and negative at higher temperature range. 
4. Main constituent of thermistor is 

(a) Ceramic (b) Metal 

(c) Alloy (d) Metalloid 
5. Resistance of thermistor : 

(a) does not very with temperature 

(b) always increases with increase of temperature 

(c) always decreases with increase of temperature 

(d) may increase or decrease with increase of temperature depending on the type 


Electric Toaster : Small Industries Service Institute Takyelpat Industrial Estate Imphal has designed an 
electric toaster which is operated at 220 volts A.C., single phase and available in four different rated 
capacity such as 600 W, 750 W, 1000 W and 1250 W. The heating elements is made of nichrome 80/20 
(80% nickel, 20% chromium) since Nichrome does not get oxidise readily at high temperature and have 
higher resistivity. So produces more heat. The element is wound separately on Mica sheets and fitted 
with body of toaster with the help of ceramic terminals. 


1. Heating element of the toaster is made of 


(a) Copper (b) Nichrome 
(c) Chromium (d) Nickel 
2. What is meant by 80/20 Nichrome? 
(a) 80% Chromium and 20% Nickel (b) 80% Nickel and 20% Chromium 


(c) Purity 80%, Impurity 20% (d) It is a mixture of Chromium and Nickel 
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3, Which one will consume more elec 
(a) 600 W (b) 750 W 
(c) 1000 W 1200 W 
4. Operating voltage of the device is : | 
(a) 220 V AC, single phase 
(c) 220 V DC 


5. Insulating materials used in the device are : 
(a) Mica 


(c) Mica, ceramic, Nichrome 


tricity? 


(b) 220 V AC, three phase 
(d) 220 V AC/DC 


(b) Ceramic 
(d) Mica, ceramic 


All questions are compulsory. In case of internal choices, attempt anyone. 


17. Show that the current leads the voltage in phase by T inan ac circuit containing an ideal capacitor. 2 
2 


18. Define the magnifying power of a compound microscope when the final image is formed at infinity. 


19. 


20. 


21. 
22. 
23. 





Why must both the objective and the eyepiece of a compound microscope have short focal lengths ? 
Explain. 

OR 
A ray of light falls on a transparent sphere with centre C as shown in the figure. The ray emerges from 
the sphere parallel to the line AB. Find the angle of refraction at A, if refractive index of the material of 


the sphere is V3. 2 





The figure shows a ray of light falling normally on the face AB of an equilateral glass prism having 


3 i Ai "S Qaran | . 
refractive index 2! placed in water of refractive index "E Will this ray suffer total internal reflection on 


striking the face AC ? Justify your answer. à 


OR 


For a glass prism (u = J3) the angle of minimum deviation is equal to the angle of the prism. Find the 


angle of the prism. 


How is electromagnetic wave produced ? Draw a sketch of a plane EM wave propagating along X-axis 
depicting the directions of the oscillating electric and magnetic fields. 2 


Define secondary wavelets and how can we construct new wavefront with them ? 2 
Energy gap in a p-n photodiode is 2.8 eV. Can it detect a wavelength of 6000 nm ? Justify your answer. 2 


14 e 
Monochromatic light of frequency 6.0 x 10 Hz is produced by a laser. The power emitted is 
2.0 x 10? W. Calculate the (i) energy of a photon in the light beam and (ii) number of photons emitted 
on an average by the source. > 





= 
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25. 
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| 1 . 
Plot a graph showing variation of de-broglie wavelength 2, versus Jv’ where, V is accelerating 


potential for two particles A and B carrying same charge but of masses my, mz (m, > m2). Which one of 
the two represents a particle of smaller mass and why ? 


OR 
The radius of curvature of the curved surface of a planoconvex lens is 20 cm. If the refractive index of 
the material of the lens be 1.5, how the lens will behave ? ` 


The ground state energy of hydrogen atom is — 13.6 eV. If an electron makes a transition from an 
energy level — 1.51 eV to — 3.4 eV, calculate the wavelength of the spectral line emitted and the series of 
hydrogen spectrum to which it belongs. 2 


Section "Di 
AII questions are compulsory. In case of internal choices, attempt any one. 
26. With what considerations in view, a photodiode is fabricated ? State its working with the help of a 


27. 


29. 


suitable diagram. Even though the current in the forward bias is known to be more than in the reverse 
bias, yet the photodiode works in reverse bias. What is the reason ? 3 


Ihe figure shows a series LCR circuit connected to a variable frequency 230 V source. 
400 


230 V — 80 uF 


3.0 H 
(a) Determine the source frequency which drives the circuit in resonance. 
(b) Calculate the impedance of the circuit and amplitude of current at resonance. 
(c) Show that potential drop across LC combination is zero at resonating frequency. 
OR 


Define the term magnetic moment of a current loop. Derive an expression for the magnetic field at any 
point along the axis of a solenoid of length 21, and radius a, and number of turns per unit length n. 3 


. Distinguish between nuclear fission and fusion. Show how in both these processes energy is released. 


Calculate the energy release in MeV in the deuterium-tritium fusion reaction : 
¡H+3H > "Hei ge 


m(1H) = 2.014102 u 
m(¡H) = 3.016049 u 


m(iHe) = 4.002603 u 
m, = 1.008665 u 


V 
Lamu = 931.5 Me 7 


OR 
(i) Define mutual inductance. 


(ii) A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one coil changes from 0 

to 20 A in 0.5 s, what is the change of flux linkage with the other coil ? 3 
Consider a two slit interference arrangement (shown in figure) such that the distance of the screen 
from the slits is half the distance between the slits. Obtain the value of D in terms of À such that the first 
minima on the screen falls at a distance D from the centre O, 3 
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30. Define the term “cut off frequenc 
When the light of frequency 2f is 
is vy. When the frequency of the 
electrons is v5. Find the ratio 01 


y in photoelectric emission. The threshold frequency of a metal is f. 
Incident on the metal plate, the maximum velocity of photoelectrons 


incident radiation is increased to 5f, the maximum velocity of photo- 
: 05. 





All questions are compulsory. In case of internal choices, attempt any one. 


31. (i) (a) State the principle on which a potentiometer works. How can a given potentiometer be made 
more sensitive ? 
| A 
B 


V (volts) 


l 
length 


(b) In the graph shown below for two potentiometers, state with reason which of the two 
potentiometers, A or B, is more sensitive. 


(ii) Two metallic wires, P, and P> of the same material and same length but different cross-sectional 
areas, Ay and A; are joined together and connected to a source of emf. Find the ratio of the drift 
velocities of free electrons in the two wires when they are connected (i) in series, and (ii) in parallel. 

5 
OR | 

(i) A metallic rod of length / is moved perpendicular to its length with velocity v in a magnetic field B 
acting perpendicular to the plane in which rod moves. Derive the expression for the induced emf. 

(ii) A wheel with 15 metallic spokes each 60 cm long, is rotated at 360 rev/min in a plane normal to 
the horizontal component of earth's magnetic field, the angle of dip at that place is 60°. If the emt 
induced between rim of the wheel and the axle is 400 mV, calculate the horizontal component of 
earth's magnetic field at the place. How will the induced emf change, if the number of spokes is 
increased ? | ,. 

32.(i) A hollow cylindrical box of length 1 m and area of cross-section 25 cm” is 
Y 


Oe 1m— 


Z 
placed in a three dimensional co-ordinate system as shown in the figure. The electric field in the 


Es Y; we ud KÉ 
region is given by E = 50 xi , where Eis in NC” and x is in metres. 


Find 
(a) Net flux through the mun 
Charge enclosed by the cylinder. | I 
(ii) k D F meritos is connected to a 50 V battery. How much electrostatic energy will be stored in it ? 
When a 6 pF capacitor is connected in series with it, find the charge stored. > 


OR 


A device X is connected across an ac source of voltage V = Vo sin t. The current through X is given as 


I = Igsin(ot + 2 
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Identify the device X and write the expression for its reactance. dl 
Draw graphs showing variation of voltage and current with time over one y e 
How does the reactance of the device X vary with frequency of the ac : 
graphically. 

Draw the phasor diagram for the device X. BP 
Define the capacitance of a capacitor. Obtain the expression for the capacitance 
capacitor in vacuum in terms of plate area A and separation d between the plates. (inte capacita 
A slab of material of dielectric constant k has the same area as the plates of a parallel a i 


e of ac, for X. 
ow this variation 


5 
parallel plate 


th di “a inside it to 1 acitanc 
but has a thickness = . Find the ratio of the capacitance with dielectric inside it to 1ts cap e 


without the dielectric. i 
OR 

State the principle of working of a transformer. 

Define efficiency of a transformer. 


State any two factors that reduce the efficiency of a transformer. 


Calculate the current drawn by the primary of a 90% efficient transformer which steps down 220 
V to 22 V,if the output resistance is 440 (). 


Finished Solving the Paper ?' 
Time to evaluate yourself ! 
https://qrgo.page.link/UmXhJ 
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: General Instructions : 


: (1) All questions are compulsory. There are 33 questions in all. 
: (2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


: (8) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


: (4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section ‘A’ 
All questions are compulsory. In case of internal choices, attempt any one of them. 


1. Taking the Bohr's radius as gu = 53 pm, what will the radius of Li* * ion in its ground state, on the basis 


of Bohr's model ? 1 
2. An inductor of reactance 1 Q and a resistor of 2 () is connected in series to the terminals of a 6 V (rms) 


AC source. Find the power dissipated in the circuit. 
OR 
To which part of the electromagnetic spectrum does a wave of frequency 5 X 10% Hz belong ? 1 
3. A double convex lens, lens made of a material of refractive index p4, is placed inside two liquids or 
refractive indices u and us, as shown. H2 > Hy > H2. 





A wide, parallel beam of light is incident on the lens from the left. What type of beam will be coming 
out from right side of the lens ? a 


4. An electron (mass m) with an initial velocity Y = vg is in an electric field E = E, j 


If Ag = te , Find the expression of de-Broglie wavelength at time t. 
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OR i 
Define the term wavefront. Las 
, : f the blocks has thickness q, 
5. A parallel plate capacitor is made of two dielectric blocks in series. One o tant ky as shown in Figure 


and dielectric constant ky and the other has thickness d^ and dielectric cons 22 and effective d 
This arrangement can be thought as a dielectric slab of thickness d (= dı + 42 1 


constant k. Find the value of k. 





6. A solenoid 1.5 m long and 0.4 cm in diameter possesses 10 turns per cm length. A current of 5 A flo 
through it. Find the value of the magnetic field at the axis inside the solenoid. 
7 Define visual angle. Does it vary with distance of the object from the eye ? 


OR 


Ampere's Circuital Law states that if magnetic field is directed along the tangent to every point on 
the perimeter of a closed curve and its magnitude is constant along the curve. Find the expression of 


WS 
1 


magnetic flux. 1 
8. State one factor which determines the intensity of light in the photon nature of light. 
OR 
What is the average or mean value of current for half cycle? 1 


ll 9. Mention the two characteristic properties of the material suitable for making core of a transformer. 1 
10. Define the power of a lens. Write its S.I. unit. 1 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 


(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false | 

(d) A is false and R is also false 


11. Assertion(A) : Bohr's postulate says that electron in stationary orbit around a nucleus does not radiate. 


Reason(R) : Classical theory says that moving electron radiates. 1 
12. Assertion(A) : All nuclei have the same density. 
Reason(R) : Radius of nucleus is directly proportional to the cube root of mass number. 1 


13. Assertion(A) : X-ray travels with the speed of light. 
Reason(R) : X-ray is an e.m. wave. 

14. Assertion(A) : Mass of moving photon varies inversely with the wavelength. 
Reason(R) : Energy of particle — mass x (velocity of light)? 
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Questions 15 and 16 are Case Study based questions and are compulsor 
question. Each question carries 1 mark. 


15. Roget's spiral : Magnetic effects are generally smaller than electric effects. As a conseque th 
force between currents is rather small, because of the smallness of the factor u. Hence it is difficult la 
demonstrate attraction or repulsion between currents. Thus, for 5 A current in each wire atase ee: n 
of 1 cm, the force per metre would be 5 x 10 N, which is about 50 mg weight. It would be like allin 
a wire by a string going over a pulley to which a 50 mg weight is attached. The displacement of the a 
would be quite unnoticeable. With the use of a soft spring, we can increase the effective length of the 
parallel current and by using mercury, we can make the displacement of even a few mm observable 


y. Attempt any 4 sub parts from each 
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16. 


very dramatically. You will also need a constant-current supply giving a constant current of about 5 A. 
Take a soft spring whose natural period of oscillations is about 0.5 - 1s. Hang it vertically and attach a 
pointed tip to its lower end, as shown in the figure here. Take some mercury in a dish and adjust the 
spring such that the tip is just above the mercury surface. Take the DC current source, connect one of 
its terminals to the upper end of the spring, and dip the other terminal in mercury. If the tip of the 
spring touches mercury, the circuit is completed through mercury. Let the DC source be put off to 
begin with. Let the tip be adjusted so that it just touches the mercury surface. Switch on the constant 
current supply, and watch the fascinating outcome. The spring shrinks with a jerk, the tip comes out 
of mercury (just by a mm or so), the circuit is broken, the current stops, the spring relaxes and tries to 


come back to its original position, the tip again touches mercury establishing a current in the circuit, 
and the cycle continues with tick, tick, tick,... i 







Current 


L source 
Cem mercury 


1. Magnetic effects : 


(a) Are equal to electric effects (b) Are greater than electric effects 

(c) Are smaller than electric effects (d) Cannot be compared with electric effects. 
2. The force 10? N,is equivalent to : 

(a) 100 mg (b) 100 g 

(c) 108 (d) 10 mg 


3. Why the spring shrinks in Roget's spiral ? 
(a) The spring functions as a solenoid 
(b) Due to force acting between two current carrying wires 
(c) Due to magnetic effect of current 
(d) Since the spring is soft 
4. Whatare the main 3 components in a Roget's spiral ? 


(a) Mercury, AC voltage source (b) Mercury, DC voltage source 

(c) Mercury, DC voltage source, key (d) Mercury, AC voltage source, key 
5. Whatelse can be used instead of mercury in Roget's spiral ? 

(a) Any liquid (b) Water 

(c) Kerosene oil (d) Only mercury, nothing else 


Bottle Dynamo : A bottle dynamo is a small generator to generate electricity to power the bicycle light. 
It is not a dynamo. Dynamo generates DC but a bottle dynamo generates AC. Newer models are now 
available with a rectifier. The available DC can power the light and small electronic gadgets. 


This is also known as sidewall generator since it operate using a roller placed on the sidewall of bicycle 

e. When the bicycle is in motion, the dynamo roller is engaged and electricity is generated as the tyre 
spins the roller. When engaged, a dynamo requires the bicycle rider to exert more effort to maintain a 
given speed than would otherwise be necessary when the dynamo is not present or disengaged 
Bottle dynamos can be completely disengaged during day time when cycle light is not in use. 


In wet conditions, the roller ona bottle dynamo can slip against the surface of the tyre, which i 
the electricity generated. This causes the lights to go out intermittently. yre, which interrupts 


+ E” 
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1. 
(a) It generates AC only (b) It generates DC only 
(c) It looks like a bottle (d) It requires no fuel to operate 
2. Can you recharge the battery of your mobile phone with the help of bottle dynamo ? 
(a) Yes. (b) No. 
(c) Yes when a rectifier is used. (d) Yes when a transformer is used. 
3. Bottle generator generates electricity 
(a) When fuel is poured in the bottle (b) When cycle is in motion 
(c) When it is mounted properly (d) When wind blows 
4. Bulb of bicycle light glows when 
(a) With AC supply only (b) With DC supply only 
(c) With both AC and DC supply (d) Only when AC supply is rectified 


5. Which one of the following is not an advantages of newer model of Bottle dynamo ? 
(a) Works intermittently when it roller of slips on tyre 
(b) Small electronic gadgets can be charged 
(c) Can be easily disengaged during day time 
(d) Requires no fuel 


gerer 






All questions are compulsory. In case of internal choices, attempt anyone. 


17. A parallel plate capacitor of capacitance C is charged to a potential V. It is then connected to another 
uncharged capacitor having the same capacitance. Find out the ratio of the energy stored in the 


combined system to that of stored initially in the single capacitor. 


A1 18. Use Kirchhoff's rules to obtain conditions for the balance condition in a Wheatstone bridge. 


OR 


You are given the following three lenses. Which two lenses will you use as an eyepiece and as an 


objective to construct an astronomical telescope ? Give reason. 


Lo oh | 3 | 8 - 
Lh | 6 [| 1 - 










(81/19. An electric dipole of length 4 cm, when placed with its axis making an angle of 60? with a uniform 


4 
electric field, experiences a torque of B Nm. Calculate the potential energy of the dipole, if it has 


charge + 8 nC. 
OR 


A giant refracting telescope has an objective lens of focal length 15 m. Ifan eye piece of focal length 1.0 cm 


is used, what is the angular magnification of the telescope ? 
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20. An ammeter of resistance 0.80 (2 can measure current up to 1.0 A. 


i) Whatm | ' 
(i) — ust be the value of shunt resistance to enable the ammeter to measure current up to 5.0 A ? 
(ii) atis the combined resistance of the ammeter and the shunt ? 2 


an — a SE electric field E =5 x 10? i N/C. Find the flux of this field through a square of side 10 cm 
on e whose plane is parallel to the y-z plane. What would be the flux through the same square if 


the plane makes a 30° angle with the x-axis ? 2 
22. A9 V E is connected in series with a resistor. The terminal voltage is found to be 8 V and the 
current through the circuit is measured as 5 A. What is the internal resistance of the battery ? 2 


23. (i) State Biot-Savart's law in vector form expressing the magnetic field due to an element dl carrying 


current L at a distance r from the element. 
(ii) Write the expression for the magnitude of the magnetic field at the centre of a circular loop of 


radius r carrying a steady current I. Draw the magnetic field lines due to the current loop. 2 

24. Derive a relationship between elements of earth's magnetic field. - 
OR 

Why does the intensity of the secondary maximum become less as compared to the central 

maximum? e 


25. In viewing through a magnifying glass, one usually positions one’s eyes very close to the lens. Does 
angular magnification change if the eye is moved back? 2 


Section 'D' . 
All questions are compulsory. In case of internal choices, attempt any one. 
26. Write any two distinguishing features between conductors, semiconductors and insulators on the basis 
of energy band diagrams. 3 
At) 27. (i)Monochromatic light of wavelength 589 nm is incident from air on a water surface. If u for water is 
1.33, find the wavelength, frequency and speed of the refracted light. 
(ii) A double convex lens is made of a glass of refractive index 1.55, with both faces of the same radius 
of curvature. Find the radius of curvature required, if the focal length is 20 cm. 
OR 
Give reasons : 
(i) When monochromatic light is incident on a surface separating two media, the reflected and 
refracted light both have the same frequency as the incident frequency. 
(ii) When light travels from a rarer to a denser medium, the speed decreases. Does this decrease as 
speed imply a reduction in the energy carried by the wave ? 
(iii) In the wave picture of light, intensity of light is determined by the square of the amplitude of the 
wave. What determines the intensity in the photon picture of light ? 3 
28. (i) Draw the graph showing the variation of de-broglie wavelength l of a particle of charge q and mass 
m with the accelerating potential. 
(ii) An electron and proton have the same de-broglie wavelengths. Explain, which of the two has more 


kinetic energy. 
OR 
Name the type of EM waves having a wavelength range of 0.1 m to 1 mm. How are these waves 
generated ? Write their two uses. 


29. The current through two inductors of self inductance 15 mH and 25 mH is increasing with time at the 
same rate. Draw graphs showing the variation of the : 


(i) emf induced with the rate of change of current 
(ii) energy stored in each inductor with the current flowing through it. 
Compare the energy stored in the coils, if the powers dissipated in the coils are same. 3 


30. A sinusoidal voltage of peak value 10 V is applied to a series LCR circuit in which 
and inductance have values of 10 Q, 1 uF and 1 H res 
inductor at resonance (ii) quality factor of the circuit. 


i resistance, capacitance 
pectively. Find (i) the peak voltage across the 


3 
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All questions are compulsory. In case of internal choices, attempt any one. 
AN 31. (i) Define electric dipole moment. Is it a scalar or a vector quantity ? Derive the expressio 


32. 


n for the 


electric field of a dipole at a point on the equatorial plane of the dipole. 


(ii) Draw the equipotential surfaces due to an electric dipole. Locate the points where the potential 


due to the dipole is zero. 
OR 
(a) A small compass needle of magnetic moment ‘m’ is free to turn about an axis perpendicular to the 
direction of uniform magnetic field 'B'. The moment of inertia of the needle about the axis is T. The 
needle is slightly disturbed from its stable position and then released. Prove that it executes simple 
harmonic motion. Hence, deduce the expression for its time period. 

(b) A compass needle, free to turn in a vertical plane orient itself with its axis vertical at a certain place 
on the earth. Find out the values of (i) horizontal component of earth's magnetic field and (ii) angle 
of dip at that place. 5 

Two point charges q and - q are located at points (0, 0, — a) and (0, 0, a) respectively. 

(i) Find the electrostatic potential at (0, 0, z) and (x, y, 0). 

(ii) How much work is done in moving a small test charge from the point (5, 0, 0) to (— 7, 0, 0) along the 
x-axis ? 

(iii) How would your answer change if the path of the test charge between the same points is not along 
the x-axis but along any other random path ? 

(iv) If the above point charges are now placed in the same positions in the uniform external electric 
field E, what would be the potential energy of the charge system in its orientation of unstable 
equilibrium ? Justify your answer in each case. 5 

OR 


(a) Draw graphs showing the variations of inductive reactance and capacitive reactance with frequency 
of the applied ac source. 


(b 
(c) An alternating voltage of 220 V is applied across a device X, a current of 0.25 A flows, which lag 


w 


Draw the phasor diagram for a series RC circuit connected to an ac source. 


behind the applied voltage in phase by > radian. If the same voltage is applied across another 


device Y, the same current flows but now it is in phase with the applied voltage. 
(i) Name the devices X and Y. 


(ii) Calculate the current flowing in the circuit when the same voltage is applied across the series 
combination of X and Y. 


AI) 33.(i) Why do the 'free electrons’, in a metal wire, ‘flowing by themselves', not cause any current flow in 


the wire ? Define 'drift velocity and obtain an expression for the current flowing in a wire, in terms of 
the 'drift velocity' of the free electrons. i 


(ii) Use the above expression to show that the “resistivity', of the material of a wire, is inversely 
proportional to the 'relaxation time' for the Tree electrons' in the metal. | 


OR 


A metallic rod of length / and resistance R is rotated with a frequency v, with one end hinged at the 
centre and the other end at the circumference of a circular metallic ring of radius l, about an axis passing 
through the centre and perpendicular to the plane of the ring. A constant and uniform magnetic field B 
parallel to the axis is present everywhere. 
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(i) Derive the expression for the induced emf and the current in the rod. 

(ii) Due to the presence of the current in the rod and of the magnetic field, find the expression for the 
magnitude and direction of the force acting on this rod. 


(iii) Hence, obtain the expression for the power required to rotate the rod. 5 
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General Instructions : | | 


(1) All questions are compulsory. There are 33 questions in all. | 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section A ` 
All questions are compulsory. In case of internal choices, attempt any one of them. 
1. Biot-Savart's law indicates that the electron moving with velocity v produce a magnetic field B. What is 


the angle between B and v ? 1 
2. Under the action of which type of force the electric charges remain at rest ? 
OR 
Name the current which can flow even in the absence of electric charge. 1 


3. A moving coil galvanometer of resistance 100 Q is used as an ammeter using a resistance of 0.1 Q. The 
maximum deflection current in the galvanometer is 100 A. Find the current in the circuit so that the 
ammeter shows full scale deflection. 1 


4. When a positively charged particle is released from rest in a uniform electric field, what happens to the 
electric potential energy of the charge ? 


OR 
What type of wavefront generated from 
(i) line source 
(ii) point source ? 1 
5. Iwo capacitors of capacitance C are connected in series. If one of them is filled with dielectric substance 
k, what is the effective capacitance ? 1 
6. In which direction does a current carrying solenoid suspended freely always comes to rest ? 1 
7. Which characteristic of electrons determines the current in a conductor ? 
OR 
For interference of the two sources, what should be the phase difference? 1 
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À — e measured using a meter bridge. A student chooses the standard resistance S to 
: s the null point at |j = 2.9 cm. He is told to attempt to improve the accuracy. How he 
can do that? 

OR 


The work function of lithium is 2.5 eV. What will be the maximum wavelength of light that can cause 
the photoelectric effect in lithium? 1 


. Foranideal conductor, connected across a sinusoidal ac voltage source. State which one of the following 


quantity 1s zero : (i) Instantaneous power (ii) Average power over full cycle of the ac voltage source. 1 
Does the step down transformer violate the principle of conservation of energy ? I 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 


other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 


(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 

(c) A is true but R is false 

(d) A is false and R is also false 

Assertion (A) : The basic difference between magnetic lines of force and electric lines of force is electric 
lines of force are discontinuous and magnetic lines of force are continuous. 

Reason (R) : Magnetic lines of force exist in a magnet but no electric lines of force exist in a charged 
body. 1 
Assertion (A) : When diameter of circular current carrying loop is doubled, the magnetic moment 
becomes four times. 

Reason (R) : Magnetic moment depends on the area of the loop. 1 
Assertion (A) : The dimension of L/R is time. 

Reason (R) : Time constant (L/R) should be increased to reduce the rate of increase of current through 


a solenoid. 1 
Assertion (A) : Faraday’s laws are consequence of conservation of energy. 
Reason (R) : Ina purely resistive ac circuit, the current lags behind the voltage. 1 


>s 


“Section "BR 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. 


Microwave oven : The spectrum of electromagnetic radiation contains a part known as microwaves. 
These waves have frequency and energy smaller than visible light and wavelength larger than it. What 
is the principle of a microwave oven and how does it work ? Our objective is to cook food or warm it up. 
All food items such as fruit, vegetables, meat, cereals, etc., contain water as a constituent. Now, what does 
it mean when we say that a certain object has become warmer? When the temperature of a body rises, 
the energy of the random motion of atoms and molecules increases and the molecules travel or vibrate 
or rotate with higher energies. The frequency of rotation of water molecules is about 2.45 gigahertz 
(GHz). If water receives microwaves of this frequency, its molecules absorb this radiation, which is 
equivalent to heating up water. These molecules share this energy with neighbouring food molecules, 
heating up the food. One should use porcelain vessels and not metal containers in a microwave oven 
because of the danger of getting a shock from accumulated electric charges. Metals may also melt 
trom heating: The porcelain container remains unaffected and cool, because its large molecules vibrate 
and rotate with much smaller frequencies, and thus cannot absorb microwaves. Hence, they do not 

et eaten up- Thus, the basic principle of a microwave oven is to generate microwave radiation of 
appropriate frequency in the working space of the oven where we keep food. This way energy is not 
wasted in heating up the vessel. In the conventional heating method, the vessel on the burner gets 
heated first, and then the food inside gets heated because of transfer of energy from the vessel. In the 
microwave Oven, On the other hand, energy is directly delivered to water molecules which is shared by 
the entire food. 4 


132 


16. 


OSWAAL CBSE Sample Question Papers, PHYSICS, Class-x 


1. As compared to visible light microwave has frequency and energy : 


(a) More than visible light (b) Less than visible light | 

(c) Equal to visible light (d) Frequency is less but energy 1$ more 
2. When the temperature of a body rises : 

(a) The energy of the random motion of atoms and molecules increases 

(b) The energy of the random motion of atoms and molecules decreases 

(c) The energy of the random motion of atoms and molecules remain same 

(d) The random motion of atoms and molecules become streamlined 
3. The frequency of rotation of water molecules is about : 

(a) 2.45 MHz (b) 2.45 KHz 

(c) 2.45 GHz (d) 2.45 THz 
4. Why should one use porcelain vessels and non- metal containers in a microwave oven ? 

(a) Because it will get too much hot 

(b) Because it may crack due to high frequency 

(c) Because it will prevent the food items to become hot 

(d) Because of the danger of getting a shock from accumulated electric charges. 
5. Inthe microwave oven, 

(a) Energy is directly delivered to water molecules which is shared by the entire food. 

(b) The vessel gets heated first, and then the food grains inside. 

(c) The vessel gets heated first, and then the water molecules the collect heat from the body of the 

vessel 

(d) Energy is directly delivered to the food grains. 
LASER and Lithotripsy : The term laser is an acronym which stands for "light amplification by 
stimulated emission of radiation". Laser emission is therefore a light emission whose energy is used, 
in lithotripsy, for targeting and ablating the stone inside human body organ. Apart from medical 
usage, laser is used for optical disk drive, printer, barcode reader etc. Urologists have the possibility of 
setting three main parameters of LASER: energy (measured in Joules, J), frequency (pulses per seconds 
or Hertz, Hz), and pulse duration (microseconds). Laser power is defined by the product of energy 
and frequency (measure in Watts, J x Hz=W). The proper setting of laser parameters is fundamental 
during lithotripsy in order to obtain the desired effect. The right combination of energy, frequency and 
pulse duration determines whether dusting, fragmentation, or popcorning will be achieved . In order 
to dust stone it is indicated to use low energy (—0.5]), high frequency (15-20Hz), and long pulse (800 
microseconds), with a total power of 7.5-10 W. Conversely, high energy (1.5-2]), low frequency (GHz) 
and short pulse (200 microseconds) are required for fragmentation. In order to achieve the so called 


popcorn effect, high energy (1-1.5]), high frequency (15-20Hz), and long pulse (600 microseconds) 
should be used. 


1. Whatis the full form of LASER ? 
(a) light amplified by stimulated emission of radiation 
(b) light amplification by stimulated emission of radiation 
(c) light amplification by simultaneous emission of radiation 
(d) light amplified by synchronous emission of radiation 
2. The proper setting of laser parameters include : 
(a) Intensity, frequency and momentum 
(b) Intensity, velocity and wavelength 
(c) Intensity, frequency and pulse duration 
(d) Energy, frequency and pulse duration 
3. Inorder to dust a stone, the required energy of LASER is : 


(a) Around 0.5] (b) 1- 1.5] 
(c) 2-3] (d) More than 5 J 
4. Lithotripsy is : ! 
(a) An industrial application (b) A medical application 
(c) Laboratory application (d) Process control application 
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5. LASER is used: 
(a) Optical disk drive 


(b) Transmitting Satellite signal 
(c) Radio communication 


(d) lonization 
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All questions are compulsory. In case of internal choices, attempt anyone. 


19. m that the density of nucleus over a wide range of nuclei is constant and independent of mass 
number. 
z 


18. Show that the radius of the orbit in hydrogen atom varies as n^, where n is the principal quantum 
number of the atom. 
OR 
Define the term "threshold frequency" in the context of photoelectric emission. - 


19. A proton and a deuteron are accelerated through the same accelerating potential. Which one of the 


two has : (i) greater value of de-Broglie wavelength associated with it, and (ii) less momentum ? Give 
reasons to justify your answer. 


OR 


In a single slit diffraction experiment, the width of the slit is made double the original width. How does 
this affect the size and intensity of the central diffraction band ? Explain. 2 


AN 20. Draw the intensity pattern for single slit diffraction and double slit interference. Hence, state two 
differences between interference and diffraction patterns. 2 


21. The current flowing through an inductor of self inductance L is continuously increasing. Plot a graph 
showing the variation of (i) Magnetic flux versus the current (ii) Induced emf versus dl/dt 


Magnetic potential energy stored versus the current. 2 


@ 22. (i) How are microwaves produced ? Why is it necessary in microwave ovens to select the frequency 
of microwaves to match the resonant frequency of water molecules ? 


(ii) Write two important uses of infrared waves. 2 
23. An alternating voltage E = Eosin of is applied to the circuit containing a resistor R connected in series 


T 
with a black box. The current in the circuit is found to be I = Ipsin C * z) 


(i) State whether the element in the black box is a capacitor or inductor. 
(ii) Draw the corresponding phasor diagram and find the impedance in terms of R. 2 


Al) 24. (a) An iron ring of relative permeability u, has windings of insulated copper wire of n turns per metre. 
When the current in the windings is I, find the expression for the magnetic field in the ring. 
(b) What do you mean by angle of dip ? 
OR 


The ratio of the intensities at minima to the maxima in the Young’s double slit rodeada et d 
the ratio of the width of the slits. ; 


25. Find the frequency of light which ejects electrons from a metal surface, fully stopped by a retarding 
potential of 3.3 V. If photo electric emission begins in this metal at a frequency of 8 x 10!4 Hz, calculate 


the w 


ork function (in eV) for this metal. I 







26. Two identical capacitors of 12 pF each are connected in series across a battery of 50 V. How much 
electrostatic energy is stored in the combination ? If these were connected in parallel across the same 
battery, how much energy will be stored in the combination now ? 


Also find the charge drawn from the battery in each case. 
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SU 27. (a) Derive an expression for the velocity v, of a positive ion passing undeflected through a region 


where crossed and uniform electric field E and magnetic field B are simultaneously present. 
(b) Draw and justify the trajectory of identical positive ion whose velocity has a magnitude less than 


Io. | 
OR . . 

Four point charges Q, q, Q and q are placed at the corners of a square of side ‘a’ as shown In the figure, 

4 Q de 

D E 

q a Q 

Find the 
(i) resultant electric force on a charge Q, and 
(ii) potential energy of this system. 3 


itj 28. (i) How is a torroid different from a solenoid ? 
(ii) Use Ampere’s circuital law to obtain the magnetic field inside a torroid. 


(iii) Show that in an ideal torroid, the magnetic field (a) inside the torroid and (b) outside the torroid at 
any point in the open space is zero. 


OR 


IIF] 
EES ps cage a 
(b) Calculate the time it takes to fall through this distance starting from rest. 


[inj 


+ + F 
If the direction of the field is reversed (Fig. b) keeping its magnitude unchanged, calculate the time 
taken by a proton to fall through this distance starting from rest. 3 


29. Aresistance of R draws current from a potentiometer. The potentiometer wire, AB, has a total resistance 


of Ro. A voltage V is supplied to the potentiometer. Derive an expression for the voltage across R when 
the sliding contact is in the middle of potentiometer wire. 3 


V 
e 
B 
R 


81] 30. Two identical parallel plate capacitors A and B are connected to a battery of V volts with the switch Š 
closed. The switch is now opened and the free space between the plates of the capacitors is filled with a 
dielectric of dielectric constant k. Find the ratio of the total electrostatic energy stored in both capacitors 
before and after the introduction of the dielectric. 
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All questions are compulsory. In case of internal choices, attempt any one. 


31. (i) Use Gauss's law to derive the expression for the electric field ( E) due to a straight uniformly 


charged infinite line of charge density À C/m. 
(ii) Draw a graph to show the variation of E with perpendicular distance r from line of charge. 
(iii) Find the work done in bringing a charge q from perpendicular distance r4 to r2 (r2 > 71). 


OR 
(i) Explain the meaning of the term mutual inductance. Consider two concentric circular coils, one 
of radius r; and the other of radius I? (r4 < ro) placed co-axially with centres coinciding with each 
other. Obtain the expression for the mutual inductance of the arrangement. 
(ii) A rectangular coil of area A, having number of turns N is rotated at ‘f’ revolutions per second in a 
uniform magnetic field B, the field being perpendicular to the coil. Prove that the maximum emf 
induced in the coil is 2nfNBA. 2 


RI] 32. A capacitor of capacitance Cy is charged to a potential V4 while another capacitor of capacitance 
C? is charged to a potential difference V2. The capacitors are now disconnected from their respective 
charging batteries and connected in parallel to each other. 

(i) Find the total energy stored in the two capacitors before they are connected. 
(ii) Find the total energy stored in the parallel combination of the two capacitors. 
(iii) Explain the reason for the difference of energy in parallel combination in comparison to the total 
energy before they are connected. 5 
OR 


(a) Write the expression for the equivalent magnetic moment of a planar current loop of area A, having 
N turns and carrying a current i. Use the expression to find the magnetic dipole moment of a 


revolving electron. 
(b) A circular loop of radius r, having N turns and carrying current I, is kept in the XY plane. it is then 


= A A A 
subjected to a uniform magnetic field B=B,1+3,]+BK) Obtain expression for the magnetic 
potential energy of the coil-magnetic field system. 
B1 33. (i) Obtain the condition under which the current flowing, in the current detecting device, used in the 


circuit shown in the figure, becomes zero. 










Current Q 
Detecting 
Device 





(ii) Describe briefly the device, based on the above question. Draw a circuit diagram for this device and 
in brief, how it is used for finding an unknown resistance. 


OR 


discuss, 


(i) (a) Use Biot-Savart's law to derive the expression for the magnetic field due to a circular coil of 
radius R having N turns at a point on the axis at a distance ‘x’ from its centre. 


.? 
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(b) Draw the magnetic field lines due to this coil. 


(ii) A current ‘I’ enters a uniform circular loop of radius 'R' at point M and flows out at N as shown in 
the figure, Obtain the net magnetic field at the centre of the loop. 5 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section 'X . 


All questions are compulsory. In case of internal choices, attempt any one of them 


L 


A circular current loop of magnetic moment M is in an arbitrary orientation in an external magnetic field 
B. What will be the work done to rotate the loop by 30° about an axis perpendicular to its plane ? 1 


. If the earth's magnetic field has a magnitude 3.4 x 10 T at the magnetic equator of the earth, what 


would be its value at the magnetic poles of the earth ? 
OR 


A train is moving with uniform speed from north to south. (i) Will any potential difference be induced 
between the ends of its axle? (ii) Will the answer be affected if the train moves from east to west? 1 


The magnetic flux linked with a coil (in Wb) is given by the equation : 0 = SE + 3t + 16. 
Find the induced emf in the coil in the fourth second. e 
Alternating current cannot be measured by d.c. ammeter. Why ? 

OR 
Name the experiment responsible for the discovery of atomic nucleus. 1 
In an oscillating LC circuit, the maximum charge on the capacitor is Q. Find the charge on the capacitor 
when the energy is stored equally between the electric and magnetic field. 1 


The electric field intensity produced by the radiations coming from 100 W bulb at a 3 m distance is E. 
What will be the electric field intensity produced by the radiations coming from 50 W bulb at the same 
distance? 1 
Abeam of light consisting of red, green and blue colours is incident ona right angle prism. The refractive 
index of the material of the prism for the above red, green and blue wavelengths are 1.39, 1.44 and 1.47 
respectively. 
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. Two coherent monochromatic light beams of intensities I and 4I superimpose. What will be the 
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How the colours will be finally separated ? 


OR 


Why do we prefer carbon brushes than copper in an ac generator ? 1 


maximum and minimum possible intensities in the resulting beam ? 1 
OR 

How does the energy of an electromagnetic wave related to its wavelen 

ratio of energy of wave to that of its frequency ? 


gth? What is the value of the 


1 
. Ata certain place on the earth, By = B B... What will be the angle of dip at this place ? 1 
A square loop ABCD carrying a current i, is placed near and coplanar with a long straight conductor XY 
carrying a current I. What will be the net force on the loop ? 1 
E 
l i L 
A D 
ko 
L/2 L 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 

(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 

(c) A is true but R is false 

(d) A is false and R is also false 

Assertion (A) : Stars twinkle but the planets do not twinkle. 


Reason (R) : Stars are bigger than planets in size. 1 
Assertion (A) : Air bubbles shine in water. 
Reason (R) : Air bubbles shine in water due to refraction of light. 1 


Assertion (A) : When the distance between the parallel plates of a parallel plate capacitor is halved and 
the dielectric constant of the dielectric used is made three times, then the capacitance becomes three 


times. 
Reason (R) : Capacitance does not depend on the nature of material. 1 


Assertion (A) : Electric lines of force cross each other. 
Reason (R) : The resultant electric field at a point is the superimposition of the electric fields at that 
point. 1 





15. Tuning a radio set : In essence the simplest tuned radio frequency receiver is a simple crystal set 


Desired frequency is tuned by a tuned coil / capacitor combination, and then the signal is presented 
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to a simple crystal or diode detector 
then passed straight to the headpho i 
variable capacitor (Or sometim cael 
receiver. i 


here the amplitude modulated signal, is demodulated. This is 
S Or speaker. In radio set there is a LC oscillator comprising of a 
> a variable coupling coil) , with a knob on the front panel to tune the 
5 





Capaci i : , : . 

: y used in old radio sets is gang capacitor. It consists of two sets of parallel circular plates , one 
E E rotate manually by means of a knob. The rotation causes overlapping areas of plates to 

change, t Ms changing its capacitance. Air gap between plates acts as dielectric. 

The capacitor has to be tuned in tandem corresponding to the frequency of a station. so that the LC 

combination of the radio set resonates at the frequency of the desired station. 

When Capacitive reactance (Xc) is equal to the inductive reactance (X; ), then the resonance occurs and 


the resonant frequency is given by 07 = = 


Current amplitude becomes maximum at the resonant frequency. 

It is important to note that resonance phenomenon is exhibited by a circuit only if both L and C are 
present in the circuit. Only then do the voltages across L and C cancel each other (both being out of 
phase) and the current amplitude is V, /R, the total source voltage appearing across R. This means that 
we cannot have resonance in a RL or RC circuit. 

1. Name the phenomenon involved in tuning a radio set to a particular radio station. 


(a) Stabilization (b) Rectification 
(c) Resonance (d) Reflection 
2. Resonance may occur in 
(a) RL circuit (b) RC circuit 
(c) LC circuit (d) Circuit having resistor only 


3. Resonance frequency is equal to : 
l 1 
E (by === 
" x6 Ke 


G 
L r E 
e Ë (a) j> 
4. Resonance occurs only when : 
(a) Xc = É (b) X; = R 
(c) XL = Xc (d) Xc > XL 
5. Capacitor used in radio set for tuning is a : 


(a) Parallel plate capacitor 


(c) Paper capacitor | — | 
Electromagnetic damping : Take two hollow thin cylindrical pipes of equal internal diameters made 
of aluminium and PVC, respectively. Fix them vertically with clamps on retort stands. Take a small 
cylindrical magnet having diameter slightly smaller than the inner diameter of the pipes and drop it 
through each pipe in such a way that the magnet does not touch the sides of the pipes during its fall. 


(b) Spherical capacitor 
(d) Electrolytic capacitor 
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You will observe that the magnet dropped through the PVC pipe takes the same time to come out of 
the pipe as it would take when dropped through the same height without the pipe. o 

Now instead of PVC pipe use an aluminium pipe. Note the time it takes to come out of the pipe in each 
case. You will see that the magnet takes much longer time in the case of aluminium pipe. 

Why is it so? Itis due to the eddy currents that are generated in the aluminium pipe which oppose the 
change in magnetic flux, ¡.e., the motion of the magnet. The retarding force due to the eddy currents 
inhibits the motion of the magnet. Such phenomena are referred to as electromagnetic damping. 
Note that eddy currents are not generated in PVC pipe as its material is an insulator whereas aluminium 
is a conductor. 

This effect was discovered by physicist Foucault (1819-1868). 

1. Eddy current is generated ina: 


(a) Metallic pipe (b) PVC pipe 

(c) Glass pipe (d) Wooden pipe 
2. Eddy current was first observed by : 

(a) Helmholtz (b) Foucault 

(c) d'Arsonval (d) Shockley 


3. Whatis electromagnetic damping? 
(a) Generation of electromagnetic wave during the passage of a magnet through a metal pipe. 


(b) Change of the direction of propagation of electromagnetic wave due to a variable magnetic 
flux. 


(c) Change of the frequency of electromagnetic wave due to a variable magnetic flux. 


(d) Toslowing down the motion ofamagnet moving througha metal pipe due to electromagnetically 
induced current. 


4. To observe electromagnetic damping a magnet should be dropped through a metal pipe and 
(a) The magnet should not touch the inner wall of the pipe 
(b) The magnet should touch the inner wall of the pipe 
(c) It does not matter whether the magnet touches the inner wall of the pipe or not. 
(d) The magnet should be larger in size than the diameter of the pipe. 


5. A piece of wood and a bar magnet of same dimension is dropped through an aluminium pipe. 
Which of the following statements is true? 


(a) The piece of wood will take more time to come out from the pipe. 
(b) The bar magnet will take more time to come out from the pipe. 
(c) Both will take same time to come out from the pipe. 


(d) The time required will depend on the mass of the wooden piece and the mass of the bar 
magnet. 





All questions are compulsory. In case of internal choices, attempt anyone. 
[A1) 17. Calculate the amount of work done to dissociate a system of three charges 1 uC, 1 uC and - 4 uC 


18. 


19. 


placed on the vertices of an equilateral triangle of side 10 cm. 2 


Define self-inductance of a coil. Show that magnetic energy required to build up the current l in a coil 


1 
of self-inductance L is given by 2 Lë 


OR 


Explain briefly how Rutherford scattering of a-particle by a target nucleus can provide information on 
the size of nucleus. 2 


Two metallic wires Py and P? of the same material and same length but different cross sectional areas A1 
and A» are joined together and then connected to a source of emf. 


v2 
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Find the ratio of the drift velocities of free electrons in the wires P, and P», if the wires are connected 
(i) in series, and (ii) in parallel. 
OR 

A hydrogen atom initially in the ground state absorbs a photon which excites it ton = 4 level. When it 

gets de-excited, find the maximum number of lines which are emitted by the atom. Identify the series 

to which these lines belong. Which of them has the shortest wavelength ? 2 
20. Iwo very small identical circular loops, (1) and (2), carrying equal currents I are placed vertically (with 

respect to the plane of the paper) with their geometrical axes perpendicular to each other as shown in 

the figure. Find the magnitude and direction of the net magnetic field produced at the point O. 


(1) 


X 


(2) 


I 


21. A circular coil of N turns and radius R carries a current I. It is unwound and rewound to make another 


: "E: = 
coil of radius z’ current I remaining the same. Calculate the ratio of the magnetic moments of the new 


coil and the original coil. 2 
22. The following circuit was set up in a meter bridge experiment to determine the value X of an unknown 
resistance. 


Resistance box 
X 





Mrussesmisuphsasasasenumseosesemsene 


(a) Write the formula to be used for finding X from the observations. 


(b) If the resistance R is increased, what will happen to balancing length ? 2 
e 23. Find the expression for electric field intensity in an axial position due to electric dipole. 2 
(8I) 24. Find total energy stored in capacitors given in the circuit : 
2uF 
; luF 
6V 1uF 
— 
2uF 
OR 
Show that the density of nucleus over a wide range of nuclei is constant and independent of mass 
number. ) 


25. Along straight current carrying wire passes normally through the centre of cir 
through the wire increases, will there be an induced emf in the loop ? Justify 


cular loop. If the current 
2 
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All questions are compulsory. In case of internal choices, attempt any one. I 

26. The current, in the LCR circuit shown in the figure is observed to lead the voltage in phase. Without 
making any other change in the circuit, a capacitor of capacitance Co, Is (appropriately) joined to the 
capacitor C. This results in making the current, in the ‘modified’ circuit, flow in phase with the applied 
voltage. 


Draw a diagram of the ‘modified’ circuit and obtain an expression for Co in terms of o, Land C. 3 
L 





V = V, sin ot 


27. (a) If one of the two identical slits producing interference in young s experiment is covered with glass, 
so that the light intensity passing through it is reduced to 50%, find the ratio of the maximum and 
minimum intensity of the fringe in the interference pattern. 


(b) What kind of fringes do you expect to observe if white light is used instead of monochromatic light ? 
OR 


A particle of mass m and charge q is in motion at speed v parallel to a long straight conductor carrying 
current i as shown below : 


y 
— | 
rà l s 
A - X 
y 
| Find magnitude and direction of electric field required so that the particle goes undeflected. 3 


28. A symmetric biconvex lens of radius of curvature R and made of glass of refractive index 1.5, is placed 
on a layer of liquid placed on top of a plane mirror as shown in the figure. An optical needle with its Dp 
on the principal axis of the lens is moved along the axis until its real, inverted image coincides with the 
needle itself. The distance of the needle from the lens is measured to be x. On removing the liquid layer 


and repeating the experiment, the distance is found to be y. Obtain the expression for the refractive 
index of the liquid in terms of x and y. 3 


OR 


(i) A giant refracting telescope has an objective lens of focal length 15 m. If an eye piece of focal length 
1.0 cm is used, what is the angular magnification of the telescope ? 


5 


y 
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(ii) If this telescope is used to view the moon, what is the diameter of the image of the moon formed 
by the objective lens ? The diameter of the moon is 3.48 x 10° m and the radius of lunar orbit is 


Du 3.8 X 108 m. 
t Dë 
` 29. The following graph shows the variation of photocurrent for a photosensitive metal : 
"d 
Photo current 
3 
| A O X 
| i 
(i) Identify the variable X on the horizontal axis. 
(ii) What does the point A on the horizontal axis represent ? 
" (iii) Draw this graph for three different values of frequencies of incident radiation vy, v2 and v3 
hà | (V2 > V3 > v3) for same intensity. 
| (iv) Draw this graph for three different values of intensities of incident radiation Ij, L and 
- | I5 (h > L, > Is) having same frequency. 3 
| 30. (i) State Bohr's postulate to define stable orbits in hydrogen atom. How does de-Broglie's hypothesis 
explain stability of these orbits ? 
k (ii) A hydrogen atom initially in the ground state absorbs a photon which excites it to the n = 4 level. 


Estimate the frequency of the photon. 3 
„Section "E" ` 
All questions are compulsory. In case of internal choices, attempt any one. 


31. (i) In Rutherford scattering experiment, draw the trajectory traced by a-particles in the coulomb field 
of target nucleus and explain how this led to estimate the size of the nucleus. 


(ii) Describe briefly how wave nature of moving electrons was established experimentally. 


(iii) Estimate the ratio of de-Broglie wavelengths associated with deuterons and a-particles when they 
| are accelerated from rest through the same accelerating potential V. 5 


| OR 
(a) State the working principle of a meter bridge which is used to measure an unknown resistance. 
(b) Give reason : 
(i) Why the connections between the resistors in a metre bridge are made of thick copper strips ? 


(ii) Why is it generally preferred to obtain the balance length near the mid-point of the bridge 


wire ? 
(c) Calculate the potential difference across the 4 Q resistor in the given electrical circuit, using 
Kirchhoff's rules. 

8 V 20 
A | B 

6V 10 
D | C 

4Q 

E F 


32. (i) Compare the individual dipole moment and the specimen di 


le when placed in pole moment for H5O molecule and 
O, molecule w en 


o lllw 
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(a) absence of external electric field. 
(b) presence of external electric field. 
Justify your answer. 


(ii) Given two parallel conducting plates of area A and charge densities + c and — o. A dielectric slab 
of constant x and a conducting slab of thickness d each are inserted in between them as shown. 


(a) Find the potential difference between the plates. 


(b) Plot E versus x graph, taking x — 0 at positive plate and x — 5d at negative plate. 


Dielectric 
Conductor 


<d><d><d><d><d> 
OR 


In the following diagram, the arm PQ of the rectangular conductor is moved from x = 0 outwards. 





+ + + + + + + 





The uniform magnetic field is perpendicular to the plane and extends from x = 0 to x = b and is zero for 
x > b. Only the arm PQ possesses substantial resistance ‘r. Consider the situation when the arm PQ is 
pulled outwards from x = 0 to x = 2b, and is then moved back to x = 0 with constant speed ‘v’. Obtain 
expressions for the (i) electric flux, (ii) the induced emf, (iii) the force necessary to pull the arm and (iv) 
the power dissipated as Joule heat. 


Sketch the variation of these quantities with distance. 5 


33. (a) Describe briefly, with the help of a circuit dia gram, the method of measuring the internal resistance 
of a cell. 


(b) Give reason why a potentiometer is preferred over a voltmeter for the measurement of emf of a 
cell. 


(c) In the potentiometer circuit given below, calculate the balancing length I. Give reason, whether the 


circuit will work, if the driver cell of emf 5 V is replaced with a cell of 2 V, keeping all other factors 


constant. 5 
| 5V 450 Q 





wa... 


< 
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OR 


An ac voltage V = Vosin wt is applied to a pure inductor L. Obtain an expression for the current in the 
circuit. Prove that the average power supplied to an inductor over one complete cycle is zero. 


Finished Solving the Paper ? S ae = | OSWAAL COGNITIVE 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section "A . 


All questions are compulsory. In case of internal choices, attempt any one of them 
1. Iwo coils are placed close to each other. On which parameters, the mutual inductance of the pair of coils 


depends upon? 1 
2. Name the phenomena which is not explained by Huygens’ construction of wavefront. 
OR 
In viewing through a magnifying glass, one usually positions one’s eyes very close to the lens. Does 
angular magnification change if the eye is moved back ? 1 
3. Why the simple Bohr's model cannot be directly applied to calculate the energy levels of an atom with 
many electrons ? 1 
4. A point positive charge is brought near an isolated conducting sphere. Draw the electric field lines. 
OR 
Can the rms value be ever equal to the peak value of an ac ? 1 


5. Two identical thin bar magnets, each of length L and pole strength m are placed at right angles to each 
other, with the north pole of one touching the south pole of the other. Find the the magnetic moment of 
the system. 1 

6. Why heavy stable nucleus have more neutrons than protons? 1 

7. Theresistance in the gaps of meter bridge are 10 ohm and 30 ohm. If the resistance are interchanged find 

1 


the shift of the balancing point. 
| OR 


Define temperature coefficient of resistivity. 
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g. An electron is accelerated through a potential difference V. Write the expression for its final speed, if it was 


initially at rest. 

OR 
Will the presence of an intermediate band actually increase the fermi level or conventional semiconductor 
gap of that material ? 1 


9. Which orientation of the magnetic dipole in a uniform magnetic field will correspond to its stable 
equilibrium ? 1 


tH HH — 


10. For an ideal conductor, connected across a sinusoidal ac voltage source, state which one of the following 
quantity is zero : 


(i) Instantaneous power 


(ii) Average power over full cycle of the ac voltage source. 1 
For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) 
as given below. 
(a) Both A and R are true and R is the correct explanation of A 
(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 
(d) A is false and R is also false 
11. Assertion (A) : In Young's Double Slit experiment, if one slit is covered with cellophane paper the fringes 
become indistinct. 
Reasoning (R) : Wavelength of light is decreased by cellophane paper. 1 
12. Assertion (A) : When a tiny circular obstacle is placed at a distance from a source, a bright spot is observed 
at the centre of the shadow of the obstacle. 





Reasoning (R) : Destructive interference takes place at the centre of the shadow. 1 
13. Assertion (A) : The energy of a charged particle moving a uniform magnetic field remains constant. 
| Reasoning (R) : Work done by the magnetic field on the charge is zero. 1 
| 14. Assertion (A) : A direct current flowing through a conductor produces magnetic field only outside the 
| conductor. 
Reasoning (R) : There is flow of charge carrier inside the conductor. 1 


Section ‘B’ 


| — 
| 
| Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 


question. Each question carries 1 mark. 


15. Negative Refractive Index : One of the most fundamental phenomena in optics is refraction. When a 
beam of light crosses the interface between two different materials, its path is altered depending on the 
difference in the refractive indices of the materials. The greater the difference, the greater the refraction of 
the beam. For all known naturally occurring materials the refractive index assumes only positive values. 
But does this have to be the case ? 


In 1967 Soviet physicist Victor Veselago hypothesized that a material with a negative refractive index 
ould exist without violating any of the laws of physics. 
c 


Veselago predicted that this remarkable material would exhibit a wide variety of new optical phenomena. 
However, until recently no one had found such a material, and Veselago’s ideas had remained untested. 
Recently, metamaterial samples are being tested for negative refractive index. But the experiments show 
significa nt losses, and this could be an intrinsic property of negative-index materials. 


Snell's law 15 satisfied for the materials having a negative refractive index, but the direction of the refracted 
light ray is ‘mirror-imaged’ about the normal to the surface. : 
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incident ray 






ordinary 
refraction 


negative 
refraction 





There will be an interesting difference in image formation if a vessel is filled with “negative water” having 
refractive index — 1.33 instead of regular water having refractive index 1.33. 

Say, there is a fish in a vessel filled with negative water. 

The position of the fish is such that the observer cannot see it due to normal refraction since the refracted 
ray does not reach to his eye. 





1. Who hypothesized that a material may have negative refractive index ? 


(a) Joseph Von Fraunhofer (b) Augustin-Jean Fresnel 
(c) Thomas Moore (d) Victor Veselago 
2. Is Snell's law applicable for negative refraction ? 
(a) Yes (b) No 
(c) Unpredictable (d) Yes, only for normal incidence 


3. A ray in incident on normal glass and “negative glass” at an angle 60°. If the magnitude of angle 
of refraction in normal glass is 45° then, what will be the magnitude of angle of refraction in the 
“negative glass”? 

(a) Less than 45° (b) More than 45° 
(c) 45° (d) Unpredictable 

4. When the angle of incidence will be equal to angle of refraction for material having negative 

refraction index? 

(a) When angle of incidence = 90° 

(b) When angle of incidence = 0° 

(c) It will vary from material to material 
(d) It is never possible 





X 


Ne 
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5. Which of the following is the intrinsic property of negative-index materials? 
(a) Significant gain of light energy due to refraction 
(b) No loss of light energy due to refraction 
(c) Significant loss of light energy due to refraction 
(d) Loss of energy due to refraction in intermittent 


16. Super capacitor is a high capacity capacitor with a capacitance value much higher than normal capacitors 


but with lower voltage limits. Such capacitors bridges the gap between electrolytic capacitors and 
rechargeable batteries. 


In auto mobile, bus, train, crane, elevator such capacitors are used for regenerative braking, short term 
energy storage or burst-mode power delivery. 

Super capacitors have many advantages over batteries: they are very low weight and generally don't 
contain harmful chemicals or toxic metal. They can be charged and discharged innumerable number of 
times without ever wearing out. 

The disadvantage is that super capacitors aren’t well-suited for long-term energy storage. The discharge 
rate of super capacitors is significantly higher than lithium-ion batteries; they can lose as much as 10-20 


percent of their charge per day due to self-discharge. ° 
1. Capacity of super capacitor is : 

(a) Very low (b) Medium 

(c) Very high (d) May have any value 


2. Super capacitor makes a bridge between : 
(a) Electrolytic capacitor and rechargeable battery 
(b) Single use battery electrolytic capacitor 
(c) Electrolytic capacitor and dynamo 
(d) Electrolytic and non-electrolytic capacitors 
3. Super capacitors can be charged and discharged : 
(a) Few number of times 
(b) Once only 
(c) several number of times but less than rechargeable batteries 
(d) several number of times much more than rechargeable batteries 
4. Self-discharge rate of Super capacitors : 
(a) 10-20% of their charge per day 
(b) 1 - 2% of their charge per day 
(c) 096 of their charge per day 
(d) 10046 of their charge per day 
5. Super capacitors are used for 
(a) degenerative braking (b) regenerative braking 
(c) small appliances (d) long time charge storage 
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Besse IZ PETRIE x NOR :C , $ 


S BR 
` ge ec tion Weser sue ege 
Patios dn 


SES 
Eeer 


All questions are compulsory. In case of internal choices, attempt anyone. 
17. A slab of material of dielectric constant x has the same area as that of the plates of a parallel plate 


d i 
; ickness — , where dis th i ; 
capacitor but has the thickn > € separation between the plates. Find out the expression 


for its capacitance when the slab is inserted between the plates of the capacitor. 2 


| wnin figure makes an angle of 20.0° wi h th T i 
ht beam shown des E : th the normal line NN’ in the lin il. 
18. Geer ‘ne the angles 0 and 0. (The index of refraction of linseed oil is 1.48) Misses e 
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20. 


21. 


22. 


23. 
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How does the energy band, for pure semiconductor get affected when this semiconductor is doped with 
(a) acceptor impurity (b) donor impurity ? 2 
An a-particle and a proton are accelerated through same potential difference. Find the ratio of velocities 
acquired by two particles. 
OR 

Explain with the help of a circuit diagram, the working of a p-n junction diode as a half-wave rectifier. 2 
A capacitor “C”, a variable resistor “R” and a bulb “B” are connected in series to the ac mains in circuit as 
shown. The bulb glows with some brightness. How will the glow of the bulb change if (i) a dielectric slab 
is introduced between the plates of the capacitor, keeping resistance R to be the same; (ii) the resistance R 
is increased keeping the same capacitance ? 2 


B 
e R 
Mains 


In a potentiometer arrangement for determining the emf of a cell, the balance point of the cell in open 
circuit is 350 cm. When a resistance of 9 (2 is used in the external circuit of the cell, the balance point shifts 
to 300 cm. Determine the internal resistance of the cell. 2 
Using the graph shown in the figure for stopping potential Vo and the incident frequency of photons, 
calculate Planck’s constant. 2 


Vo (Volts) 





2 4 6 8 10 
v(104 Hz) 


Given the electric field in the region E = 2x1 , find the net electric flux through the cube and the charge 
enclosed by it. e 
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34. A metallic rod of length “L is rotated with 
the other end at the circumfe 
the centre and perpendicul 
to the axis is present every 
ring. 


angular frequency of “o” with one end hinged at the centre and 
rence of a circular metallic ring of radius R, about an axis passing through 
ar to the plane of the ring. A constant and uniform magnetic field B parallel 
where. Deduce the expression for the emf between the centre and the metallic 


OR 
Explain the two processes involved in the formation of a p-n junction diode. 2 


25. Draw a plot showing the variation of resistivity of a (i) conductor and (ii) semiconductor, with the increase 
in temperature. 


How does one explain this behaviour in terms of number density of charge carriers and the relaxation 
time ? 2 


X WN 
| Sectio D : 
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All questions are compulsory. In case of internal choices, attempt any one. 


26. Using Bohr's postulates, derive the expression for the orbital period of the electron moving in the nth 
orbit of hydrogen atom. Š 


27. (a) Identify the part of electromagnetic spectrum used in (i) radar and (ii) eye surgery. Write their 
frequency range. 


(b) Prove that the average energy density of the oscillating electric field is equal to that of the oscillating 
magnetic field. 3 
OR 


(i) A point charge (+Q) is kept in the vicinity of an uncharged conducting plate. Sketch electric field 
lines between the charge and the plate. 


(ii) Two infinitely large plane thin parallel sheets having surface charge densities c, and o; (51 > 67) 


are shown in the figure. Write the magnitudes and directions of the fields in the regions marked Il 
and III. 


III 


| PA 


28. (a) If one of the two identical slits producing interference in Young's experiment is covered with glass, 
so that the light intensity passing through it is reduced to 50%, find the ratio of the maximum and 
minimum intensity of the fringe in the interference pattern. 


(b) What kind of fringes do you expect to observe if white light is used instead of monochromatic 
light ? 
OR 


1 
Figure shows a plot of JN versus À. 
where V is the accelerating potential and A is de-broglie wavelength. In case of two particles having 


same charge d but different masses mı and rm. Which line (A or B) represents a particle of larger 
3 
mass ? 
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SP 


O A 


2 
29. A triangular prism of refracting angle 60° is made of a transparent material of refractive index E 


A ray of light is incident normally on the face KL as shown in the figure. Trace the path of the ray as it 


passes through the prism and calculate the angle of emergence and angle of deviation. 3 
K 
D 
P 60° 
7Q 
L M 


30. Derive the expression for the torque C acting on a rectangular current loop of area A placed in a uniform 


magnetic field B. Show that 1=mxB where m is the magnetic moment of the current loop given by 


—> 


m-IAÀ - 3 


Section 'E” 


All questions are compulsory. In case of internal choices, attempt any one. 
31. (i) Obtain an expression for the potential due to a point charge. 
(ii) Prove that the potential due to an electric dipole (length 2a) varies as the ‘inverse square’ of the 
distance of the ‘field point’ from the centre of the dipole for r > a. 
OR 
(i) Draw the ray diagram showing refraction of light through a glass prism and hence obtain the 
relation between the refractive index u of the prism, angle of prism and angle of minimum 
deviation. 
(ii) Determine the value of the angle of incidence for a ray of light travelling from a medium of 


refractive index Uu = V2 into the medium of refractive index u = 1, so that it just grazes along the 
surface of separation. : 

32. (i) The capacitors C; and C; having plates of area A each, are connected in series, as shown. Compare 
the capacitance of this combination with the capacitor C3, again having plates of area A each, but 
'made up' as shown in the figure. 


Ci G C5 3 
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ii) A 200 | 
(11) It na KE "w ind having plate separation of 5 mm is charged by a 100 V dc source. 


) the source. Using an insulated handle, the distance between the plates is 
doubled and a dielectric slab of thickness 5 mm and dielectric constant 10 is introduced between 


the plates. Explain with reason, h i i ii ic fi jii 
, how the (i) capacitance, (ii) electric field between the plates, (iii 
energy density of the capacitor will ed A d " distin 


OR 


(1) State Huygens’ principle. Using it, construct a ray diagram for a plane wavefront getting incident 
on a denser medium. 


(ii) Use Huygens’ principle to prove the laws of reflection of light. 5 


(1) Explain the meaning of the term mutual inductance. Consider two concentric circular coils, one 
of radius rı and the other of radius 15 (r1 < r2) placed coaxially with centres coinciding with each 
other. Obtain the expression for the mutual inductance of the arrangement. 


(ii) A rectangular coil of area A, having number of turns N is rotated at ‘f revolutions per second in a 
uniform magnetic field B, the field being perpendicular to the coil. 


Prove that the maximum emf induced in the coil is 2nf NBA. 5 

OR 
(i) An ac source generating a voltage V = Vg sin wt is connected to a capacitor of capacitance C. Find 
the expression of the current I flowing through it. Plot a graph of V and I versus of to show that 


the current is > ahead of the voltage. 


(ii) A resistor of 200 Q and a capacitor of 15 uF are connected in series to a 220 V, 50 Hz ac source. 
Calculate the current in the circuit and the rms voltage across the resistor and the capacitor. Why 
the algebraic sum of these voltages is more than the source voltage ? 


Finished Solving the Paper ? © ee OSWAAL COGNITIVE 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


-Section ' . . 
All questions are compulsory. In case of internal choices, attempt any one of them. 
1. A microscope is focussed on a mark on a piece of paper and then a slab of glass of thickness 3 cm and 


refractive index 1.5 is placed over the mark. How should the microscope be moved to get the mark in 
focus again ? 1 


2. During Einstein's Photoelectric Experiment, what changes are observed when the frequency of the 
incident radiation is increased ? 


OR 
Two spherical bobs, one metallic and the other of glass, of the same size are allowed to fall freely from the 
same height above the ground. Which of the two would reach earlier and why ? 1 
3. Acurrent of 10 A is passing through a long wire which has semicircular loop of the radius 20 cm as shown 
in the figure. What will be the magnetic field produced at the centre of the loop ? 1 
— (€ 


10A 20 cm 
P 
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4. What is the effective capacitance between the points X and Y ? 


C¡=6uF 
E Gg C,=6uF 
X A š B d Y 
C, ,=6uF 
OR 


Show a plot of variation of alternating emf versus time generated by a loop of wire rotating in a magnetic 
field. 


emf = NBA cos of 1 zi 1 
5. Ina young's double-slit experiment, the source is white light. One of the holes is covered by a red filter 
and another by a blue filter. What will happen ? 1 
6. Two H atoms in the ground state collide inelastically. What is the maximum amount by which their 
combined kinetic energy will be reduced ? 1 
7. Whatis the reason of sparkling of a diamond ? 
OR 
Write the expression for the de-broglie wavelength associated with a charged particle having charge q 
and mass m, when it is accelerated by a potential V. 1 
8. Whatare the dimensions of impedance ? 
OR 
State Oersted's observation in the experiment for the magnetic field due to a current carrying wire. 1 
(RI) 9. How does one explain increase in resistivity of a metal with increase in temperature ? 1 


10. A cylindrical bar magnet is kept along the axis of a circular coil. Will there be a current induced in the 


11. 


12. 


13. 


coil if the magnet is rotated about its axis ? Give reasons. 1 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 


(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 

(c) A is true but R is false 

(d) A is false and R is also false 

Assertion (A) : Circuit containing capacitors should be handled very carefully even when the power is 
off. 

Reason (R) : The capacitors may break down at any time. 

Assertion (A) : Birds perch on high voltage power line but nothing happens. 


Reason (R) : Power line is at a high altitude from ground. 1 


Assertion (A) : Electric appliance with metal body has three electrical connections. But an electrical bulb 
has two electrical connection. 


Reason (R) : Three pin connection reduces chances of electrical shocks. 
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14. Assertion (A) : The resistance of superconductor is Zero. 

Reason (R) : Super conductors are used for electrical power transmission. 1 
ee, O REN 

Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 

question. Each question carries 1 mark. 







$ SA d 


15. High efficiency solar cell : Most solar panels are between 15% and 20% efficient, with outliers on either 
side of the range. High-quality solar panels can exceed 22% efficiency in some cases (and almost reach 
23%), but the majority of photovoltaic panels available are not above 20% efficiency. 5 


PRD — — 





Generally there are 3 technologies used for solar cell : 
(i) Silicon solar cell : Mostly used. Made from silicon. 
(ii) Thin film solar cell : Made from very thin layers of semiconductor material, such as cadmium 


telluride or copper indium gallium diselenide. The thickness of these cell layers is only a few 
micrometers—that is, several millionths of a meter. 


(iii) HI-V solar cell : Made from elements of Group III—e.2., gallium and indium and elements of 
Group V—.g., arsenic and antimony. 

Innovators at NASA's Glenn Research Center have developed another technology of high-efficiency 
multi-junction solar cell that uses a thin inter layer of selenium as the bonding material between silicon 
wafers. 

A multi-junction photovoltaic cell differs from a single junction cell in that it has multiple sub-cells (p-n 
junctions) and can convert more of the sun's energy into electricity as the light passes through each layer. 
To further improve the efficiencies, this cell has three junctions, where the top wafer is made from high 
solar energy absorbing materials that form a two-junction cell made from the III-V semiconductor family, 


and the bottom substrate remains as a simple silicon wafer. The selenium interlayer is applied between 
the top and bottom wafers, 


Benefits of multi-junction solar cell : 
(i) High efficiency : Expected conversion efficiencies of 30% to over 40%. 


(ii) Low-cost materials : Substrate material is a low-cost silicon wafer as compared to materials used for 
space-based photovoltaic cells. 


(iii) Easy to manufacture : Photovoltaic cells can be manufactured on a large scale. 
(iv) Low environmental impact : Zero greenhouse gas es are emitted. 


(v) Robust : The cell features a rugged design for space applications. 


In India, the cost of generating solar energy is set to fall to as low as Rs 1.9 per unit by 2030 with technological 
advancements increasing efficiency. 4 


=  — ht SSES i 
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1. What is the average efficient of photovoltaic cell ? 


(a) 50% (b) 90% 
(c) 20% (d) 100% 
2. What is the maximum efficiency of the multi-junction solar cell developed by NASA? 
(a) 40% (b) 100% 
(c) 90% (d) 20% 
3. 


Which material is used as inter-layer of multi-junction solar cell invented by NASA? 


(a) Germanium (b) Arsenic 


16. 


(c) Boron 


(d) Selenium 


4. In India, what is the target cost of generating solar energy by 2030 ? 


(a) Below < 2.00 (b) Below € 1.00 
(c) Below Y 5.00 (d) Below € 0.50 
5. Which one is the thinner most solar cell ? 
(a) II-V solar cell (b) Thin film solar cell 


(c) Multi Junction solar cell (d) Silicon solar cell 


First Surface Mirror : Normally we use back surface mirrors. These are considered low precision mirrors 
because they actually have two reflecting surfaces. The first reflecting surface is the initial surface on the 
pane of glass where a small percentage of light is reflected off the surface. The second reflecting surtace 
is the aluminium coating where a high percentage of light is reflected off the surface. 


š nhancement 
protective silver silver C e 


point coating 
N 






secondary 
reflection 





Back primary first 


surface reflection surface 
mirror mirror 


This dual reflection effect of a low precision mirror causes a loss of contrast and image distortion that is 
undesirable in high precision applications like rear projection systems, scanners and reflecting telescopes. 
In these cases good image quality is highly preferred, and this is where a front surface mirror is desired for 
clarity and single image reflection. First surface mirrors are quite common in professional optics. However, 
compared with back surface mirrors, they have the important disadvantage of being substantially more 
sensitive. The front surface may be touched, and a metal coating on the front surface is substantially more 
sensitive than a bare glass surface. For example, fingerprints can easily cause oxidation of the metal.. Also, 
moisture or aggressive gases may cause oxidation of the mirror coating. 4 


1. Precision of back surface mirrors is : 
(a) High 
(c) depends on intensity of light 


(b) Low 


(d) similar to first surface mirror 
2. Lightincident on back surface mirror suffers : 


(a) Two reflections (b) One reflection 


(c) Two reflections and two refractions (d) One refraction and one reflection 
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3. In professional optics : 
(a) First surface mirrors are used (b) Back surface mirrors are used 
(c) Both type of mirrors are used (d) Mirrors are not used 
4. Image formed of front coated mirror : 
(a) Suffers astigmatism (b) Is brilliant 
(c) Has low contrast (d) Is a dual image 
5. The front surface coating : 
(a) Is susceptible to moisture 
(b) Is not so sensitive 
(c) Is worse than back surface coating 


(d) Cannot prevent dual reflection 


Section 'C' ` 


All questions are compulsory. In case of internal choices, attempt anyone. 


17. Two cells of emf E, and E, have internal resistance r, and ra, Deduce an expression for equivalent emf of 
their parallel combination. 2 


18. A network of resistors is connected to a 16 V battery with internal resistance of 1 Q, as shown in the 
following figure. Calculate the current flowing in the circuit. 


4 (2 12 É) 





OR 
An electron is accelerated through a potential difference V. Write the expression for its final speed, if it was 
initially at rest. 2 
SU 19. Calculate the current drawn from the battery by the network of resistors shown in the figure. 2 


2 Q 


A RR E: 


2 Q 


4 V 
OR 


A point charge Q is placed at point 'O' as shown in figure is the potential at point A, i.e., V greater, 
smaller or equal to potential, Vp at point B, when Q is (i) positive, and (ii) negative disse > 


O° Ae Be 
20. A lamp is connected in series with a capacitor. Predict your observation for dc and ac connections. What 
happens in each if the capacitance of the capacitor is reduced ? 9 
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An. 21. An PE Gergen a stationary tricycle whose pedals are attached to a coil having 100 turns each of 
area 0.1 m“. The coil, lying in the X — Y plane, is rotated, in this plane, at the rate of 50 rpm, about the 


Z-axis, in a region where a uniform magnetic field, B = 0.01k tesla, is present. Find the 

(i) maximum emf 

(ii) average emf generated in the coil over one complete revolution. ° 
Find the expression for electric field intensity in an axial position due to electric dipole. 2 


. How the elements of earth’s magnetic field are related to each other? Show with the help of a diagram. 2 
24. (i) Define refractive index of a medium. 


9 


(ii) In the following ray diagram, calculate the speed of light in the liquid of unknown refractive index. 


40 c 





Obtain the expression for the energy stored per unit volume in a charged parallel plate capacitor. 2 


Il 25. A rectangular frame of wire is placed in a uniform magnetic field directed outwards, normal to the 
paper. AB is connected to a spring which is stretched to AB’ and then released at time t = 0. Explain 
qualitatively how induced e.m.f in the coil would vary with time. (Neglect damping of oscillations of 
spring) 2 





All questions are compulsory. In case of internal choices, attempt any one. 


26. Acapacitor of unknown capacitance is connected across a battery of V volt. A charge of 360 uC is stored in 
it. When the potential across the capacitor is reduced by 120 V, the charge stored in the capacitor becomes 


120 C. Calculate V and the unknown capacitance. What would have been the charge on the capacitor if 


the voltage were increased by 120 V ? : 
27. (i) Write two points to distinguish between interference and diffraction fringes. 


(ii) In a Young's double slit experiment, fringes are obtained on a screen placed at a certain distance 
away from the slits. If the screen is moved by 5 cm towards the slits, the fringe width changes by 30 um 
Given that the slits are 1 mm apart, calculate the wavelength of the light used a 

OR 
A 200 mH (pure) inductor and a 5 uF (pure) capacitor are connected one by one, across a sinusoidal ac 
voltage source of V = [70.7sin (1000 p] voltage. Obtain the expression for the current in each case 3 
AX] 28. (i) Three point charges q, — 4q and 24 are placed at the vertices of an equilateral triangle ABC of side “l 


as shown in the figure. Obtain the expression for the maen; 
tud : š 
on the charge q. gnitude of the resultant electric force acting 


(ii) Find out the amount of the work done to separate the charges at infinite distance 
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OR 


Obtain the expression for the torque t experienced by an electric dipole of dipole moment P ina 


uniform electric field, E ; 
(ii) What will happen if the field were not uniform ? 3 


29. (i) Write the expression for the magnetic force acting on a charged particle moving with velocity v ín 
the presence of magnetic field B. 


(ii) A neutron, an electron and an alpha particle moving with equal velocities, enter a uniform 
magnetic field going into the plane of the paper as shown. Trace their paths in the field and justify 


your answer. 3 

X X X x X X 

a e——» 
X X X X X X 

n e——» 
X X X X X X 

e" .——> 
X X X X X X 


30. (i) Deduce the relation between current I flowing through a conductor and drift velocity v; of the 
electrons. 


(ii) Figure shows a plot of current T flowing through the cross-section of a wire versus the time ‘?’. Use 
the plot to find the charge flowing in 10 s through the wire. 







Breakdown 


Current 


O 
Voltage > 


D Mirna 


(i) State the two Kirchhoff's laws. Explain briefly how these rules are justified. 


(ii) The current is drawn from a cell of emf E and internal resistance r connected to the network of 
resistors each of resistance r as shown in the figure. Obtain the expression for (i) the current drawn 
from the cell and (ii) the power consumed in the network, 


A B 


E,r 





All questions are compulsory. In case of internal choices, attempt any one. 
31. (i) Write three observed features of photoelectric effect which cannot be explained by wave theory of 
light. 


Explain how Einstein’s photoelectric equation is used to describe these features satisfactorily. 
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(ü) Figure shows a plot of stopping potential (Vo) with frequency (v) of incident radiation for two 
photosensitive materials M, and Mp. Explain 
(a) Why the slope of both the lines is same ? 


(b) POE which material, emitted electrons have greater kinetic energy for the same frequency of 
incident radiation ? 5 





OR 


An illuminated object O is kept 20 cm from a thin convex lens, L4 of focal length 15 cm as shown in 
figure below. A thin diverging lens L, of focal length 25 cm is kept co-axially with the first lens and 35 


cm from it. Find the position of the final image formed by this combination of lenses. 
L4 La 


Object H 


K—20:cem— 35. cm ——_ 








Common 
Principal Axis 


(a) State the working principle of a meter bridge which is used to measure an unknown resistance. 
(b) Give reason: 
(i) Why the connections between the resistors in a metre bridge are made of thick copper strips ? 
(ii) Why is it generally preferred to obtain the balance length near the midpoint of the bridge wire ? 


(c) Calculate the potential difference across the 4 © resistor in the given electrical circuit, using 


Kirchhoff's rules. 
8V 20 
A | B 
6V 1 
D | C 
4Q 
E F 
OR 
An ac voltage V = Vo sin ot is applied to a pure inductor L. Obtain an expression for the current in the 
circuit. Prove that the average power supplied to an inductor over one complete cycle is zero. 5 
33. (i) In the two electric circuits shown in the figure, determine the readings of ideal ammeter (A) and 
the ideal voltmeter (V). 
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blished experimentally. 


(ii) Describe briefly how wave nature of moving electrons was esta 
particles when they 


(iii) Estimate the ratio of de-Broglie wavelengths associated with deuterons and a- 
are accelerated from rest through the same accelerating potential V. 
OR 


ch is connected in series to a battery of emf E and internal resistance 
ame battery. It 


5 


First a set of n equal resistors of R ea 
R. A current I is observed to flow. Then the n resistors are connected in parallel to the s 


is observed that the current becomes 10 times. What is  ? 
IT 
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General Instructions: 
(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 
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(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 

Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 

of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 

three long answer questions of 5 marks each. 

(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 








8 
5 


^ Section A 


All questions are compulsory. In case of internal choices, attempt any one of them. 
1. What time will be taken by an a.c. source rated at 220 V, 50 Hz to change from its peak voltage to zero 
is ? 1 
2. What the correct sequence for the basis of electromagnetic wave propagation ? 
OR 
Will an induced emf develop in a conductor, when moved in a direction parallel to the magnetic field ?1 
3. How does the intensity affect the photoelectric current ? 1 


| 4. Threshold wavelength for a metal having work function Wo is X. What is the threshold wavelength for 
the metal having work function 2Wo ? 


OR 
| What do you mean by acceptor circuit and give one application of it. 1 
| 5. Anastronomical telescope consists of objective and eye-piece. Compare the focal lengths of the objective 
and eyepiece. 1 


6. Which electrical parameter is increased in a step down transformer ? 1 


—————— Pa 
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7. Ina region, steady and uniform electric and magnetic fields are present. These two fields are parallel to 
each other. A charged particle is released from rest in the region. 


What will be the nature of the path of the particle ? 


OR 
Can we give any desired charge to the capacitor ? : 
&II8. Draw a plot showing variation of electric field with distance from centre of a solid conducting sphere of 
radius R having a charge of +Q on its surface. i 

OR 


A multi-range voltmeter can be constructed by using the galvanometer circuit as shown. We want to 
construct a voltmeter that can measure 2 V, 20 V and 200 V using a galvanometer of resistance 10 W and 
that produces maximum deflection for current of 1 mA. Find Ry, R> and Ry that have to be used. 


Ry R2 R3 


2V 20 V 200 V 


9. A ray of light is incident on a medium with angle of incidence “ and is refracted into a second medium 
with angle of refraction ‘7’. The graph of sin i versus sin r is as shown. Find the ratio of the velocity of light 
in the first medium to the velocity of light in the second medium. 1 





10. Write the expression for the drift velocity of charge carriers in a conductor of length ! across which a 
potential difference V is applied. 1 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) 
as given below. 

(a) Both A and R are true and R is the correct explanation of A 


(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 
(d) A is false and R is also false 
11. Assertion (A) : The cores of electromagnets are made of soft iron. 
Reason (R) : Corecivity of soft iron is small. 1 


12. Assertion (A) : Gauss theorem is not applicable in magnetism. 


Reason (R) : Magnetic mono pole do not exist. 1 





f 
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13. Assertion (A) : In moving coil galvanometer, the coil is wound on a metallic frame. 


Reason (R) : The metallic frame helps in making steady deflection without oscillation. 1 


14. Assertion(A) : An electron and a proton moving with same velocity enters a magnetic field. The force 


experienced by the proton is more than the force experienced by the electron. 


Reason (R) : The mass of proton is more than the mass of the electron. 


wW 
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Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. India's atomic energy programme : The atomic energy programme in India was launched around the 
time of independence under the leadership of Homi J. Bhabha (1909-1966). An early historic achievement 
was the design and construction of the first nuclear reactor in India (named Apsara) which went critical 
on August 4, 1956. India indigenously designed and constructed plutonium plant at Trombay, which 
ushered in the technology of fuel reprocessing (separating useful fissile and fertile nuclear materials 
from the spent fuel of a reactor). Research reactors that have been subsequently commissioned include 
ZERLINA, PURNIMA (I, II and III, DHRUVA and KAMINI. KAMINI is the country's first large research 
reactor that uses U-233 as fuel. The main objectives of the Indian Atomic Energy programme are to 
provide safe and reliable electric power for the country's social and economic progress and to be self 
reliant in all aspects of nuclear technology. Exploration of atomic minerals in India undertaken since 
the early fifties has indicated that India has limited reserves of uranium, but fairly abundant reserves of 
thorium. Accordingly, our country has adopted a threestage strategy of nuclear power generation. The 
first stage involves the use of natural uranium as a fuel, with heavy water as moderator. The Plutonium- 
239 obtained from reprocessing of the discharged fuel from the reactors then serves as a fuel for the 
second stage — the fast breeder reactors. They are so called because they use fast neutrons for sustaining 
the chain reaction (hence no moderator is needed) and, besides generating power, also breed more fissile 
species (plutonium) than they consume. The third stage, most significant in the long term, involves using 
fast breeder reactors to produce fissile Uranium-233 from Thorium-232 and to build power reactors based 
on them. 


1. India's atomic energy programme was launched by : 


(a) Shanti Swarup Bhatnagar (b) Homi J. Bhabha 

(c) Meghnad Saha (d) Daulat Singh Kothari 
2. First nuclear reactor of India : 

(a) APSARA (b) ZEWRELINA 

(c) DHRUBA (d) KAMINI 
3. Which one of the following is not a nuclear reactor ? 

(a) PURNIMA (b) DHRUVA 

(c) KAMINI (d) ARYABHATTA 


4. The main objectives of the Indian Atomic Energy programme : 
(a) Development of Nuclear weapons for success in warfare 
(b) Generation of safe and reliable electric power 


(c) Efficient medical treatment 


(d) To breed more fissile species 
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5. India has limited reserves of ................ , but fairly abundant reserves Of ...ercervsereeees 
(a) Plutonium, Thorium 
(b) Thorium, Uranium 
(c) Plutonium, Uranium 
(d) Uranium, Thorium 
MIRAGE AND SUPERIOR MIRAGE : Mirage is an optical illusion happens due to total internal 


reflection in hot summer. In hot summer days the temperature of the layers of air near the ground is higher 
and so density is lower. As we go up, the temperature decreases and so, the density and the refractive 
index gradually increases. Light coming down from vertical object gradually bend due to refraction at 
different layers. At a particular layer, the angle of incidence becomes greater than the critical angle for a 
pair of layers and total internal reflection takes place. So, now the light again starts going up and reaches 
the eyes ofthe observer. So, the observer sees the image of the object downward. The image is also not 
steady. Since the density of air layers varies continuously, the image position also keeps on shifting. It 
gives an impression the image is formed on water. Mirage is also seen in Arctic region because of special 
atmospheric conditions. This is known as superior mirage occurs when an image. In Arctic region, cold 
air lies close to the ground with warmer air above it. Since cold air is denser than warm air, it bends light 
in such a way that distant objects may appear to float high above. As for example a boat can look like it is 
floating in the sky, or an object below the horizon can become visible. 


1. Mirage is formed due to the optical phenomenon known as : 
(a) Scattering (b) Polarization 
(c) Interference (d) Total internal reflection 
2. Totalinternal reflection occurs when : 
(a) Light travels from rarer to denser medium and angle of incidence is equal to critical angle 
(b) Light travels from rarer to denser medium and angle of incidence is greater than critical angle 
(c) Light travels from denser to rarer medium and angle of incidence is less than critical angle 
(d) Light travels from denser to rarer medium and angle of incidence is greater than critical angle 
3. Superior mirage is observed in : | 
(a) Arctic region (b) Desert region 
(c) Equatorial region (d) In any region 
4. Superior mirage is formed when : 


(a) Light from a ground level object while moving upward, comes back towards ground due to 
total internal reflection 


(b) Light from a ground level object moving upward comes back towards ground due to 
atmospheric refraction 


(c) Light from a ground level object moves towards sky continuously 
(d) Light from a ground level object moves horizontally 
5. Mirage is formed when : 


(a) Light from an object at a height while moving downward, starts moving upward again due to 
atmospheric refraction 


(b) Light from an object at a height while moving downward, starts moving upward again due to 
total internal reflection 


(c) Light from an object at a height moves downward continuously 


(d) Light from an object at a height moves horizontally. 
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All questions are compulsory. In case of internal choices, attempt anyone. 
17. (a) Why are infra-red waves often called heat waves ? Explain. 

(b) What do you understand by the statement, “Electromagnetic waves transport momentum” ? 
81/18. Find the intensity at a point on a screen in Young's double slit experiment where the interfering waves 


2 


have a path difference of (i) ` , and (ii) A I 
2 


OR 
Derive the expression for the capacitance of a parallel plate capacitor having plate area A and plate 
separation d. 2 


19. A proton and a deuteron are accelerated through the same accelerating potential. Which one of the two 
has : (i) greater value of de-broglie wavelength associated with it, and (ii) less momentum ? Give reasons 
to justify your answer. 


OR 
In the circuit shown in the figure, find the total resistance of the circuit and the current in the arm CD. 


B 39 E. 3 uE E 


3 3 Q 
39 3€ 
A D F 
15V 
20. Two point charges q and -2q are kept d distance apart. Find the location of the point relative to charge 
q at which potential due to this system of charges is zero. 2 
(1121. Two bulbs are rated (P4, V) and (Po, V). If they are connected (i) in series and (ii) in parallel across a 
supply V, find the power dissipated in the two combinations in terms of P, and P>. 2 


22. In the ground state of hydrogen atom, its Bohr radius is given as 5.3 x 1071! m. The atom is excited such 
that the radius becomes 21.2 X 10% m. Find (i) the value of the principal quantum number and (ii) the 
total energy of the atom in this excited state. 2 

23. Find the frequency of light which ejects electrons from a metal surface, fully stopped by a retarding 
potential of 3.3 V. If photo electric emission begins in this metal at a frequency of 8 X 10!4 Hz, calculate the 
work function (in eV) for this metal. > 


141124. Two electric bulbs P and Q have their resistances in the ratio of 1 : 2. They are connected in series across 
a battery. Find the ratio of the power dissipation in these bulbs. 


OR 
A cell of emf 4 V and internal resistance 1 Q is connected to a d.c. source of 10 V through a resistor of 5 Q. 
Calculate the terminal voltage across the cell during charging. 2 


25. Two identical loops P and Q each of radius 5 cm are lying in perpendicular planes such that they have 
a common centre as shown in the figure. Find the magnitude and direction of the net magnetic field at 


the common centre of the two coils, if they carry currents equal to 3 A and 4 A respectively. 2 
Q 
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Section D . 
All questions are compulsory. In case of internal choices, attempt any one. 


| ic field in the Z-direction. 
; : f ‘ne to a uniform electric field in ; 
26. (a) Draw the equipotential surfaces corresponding to n electric dipole. 


: : i ialline of a 
(b) Derive an expression for the electric potential at any point along the axial lin . 


. i ind the ratio of the 
27. The galvanometer, in each of the two given circuits, does not show any deflection. Fin a 


resistors R4 and R», used in these two circuits. 


TM Ry 6Q 12 Q 


© 


6 Q 9 Q. 


© 


3.0 V 1.20 D 
28. The magnitude F of the force between two straight parallel current carrying conductors kept at a distance 
d apart in air is given by 
po Ho bb 
An d 
where, I; and I, are the currents flowing through the two wires. Use this expression, and the sign 
convention that the : " Force of attraction is assigned a negative sign and force of repulsion assigned a 
positive sign". Draw graphs showing dependence of F on : 
(i) HL, when d kept constant. 
(ii) When the product II; is maintained at a constant positive value. 
(iii) When the product LL, is maintained at a constant negative value. 
OR 


A charged particle is moving in the presence of a magnetic field B which is inclined to an angle 30° 
with the direction of motion of the particle. Draw the trajectory followed by the particle in the presence 
of the field and explain how the particle describes this path. | 3 


29. (a) Define the term 'conductivity' of a metallic wire. Write its SI unit. 


(b) Using the concept of free electrons in a conductor, derive the expression for the conductivity of a 
wire in terms of current density and relaxation time. Hence, obtain the relation between current 
density and the applied electric field E. 3 


30. (a) State the underlying principle of a moving coil galvanometer. 


(b) Give two reasons to explain why a galvanometer cannot as such be used to measure the value of 
the current in a given circuit. 


(c) Define the terms : 








(i) voltage sensitivity and (ii) current sensitivity of a galvanometer. 3 
Dr š 3 EROS E TD 
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All questions are compulsory. In case of internal choices, attempt any one. 
31. (i) Prove that an ideal capacitor in an ac circuit does not dissipate power. 


(ii) An inductor of 200 mH, capacitor of 400 uF and a resistor of 10 Q are connected in series to ac source 
of 50 V of variable frequency. Calculate the : 


ulli. 


f 
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32. 


33. 


(a) 


(b) 


(b) 


(i) 


(ii) 


169 


a D . . . . . 
(a) angular frequency at which maximum power dissipation occurs in the circuit and the 
Corresponding value of the effective current, and 


(b) value of Q-factor in the circuit. 


OR 
State Gauss's law for magnetism. (i) Explain its significance. 
(ii) Write the four important properties of the magnetic field lines due to a bar magnet. 3 
Derive an expression for the mutual inductance of two long coaxial solenoids of same length 
wound one over the other. 


Draw a ray diagram for final image formed at distance of distinct vision (D) by a compound 
microscope and write expression for its magnifying power. 


An angular magnification (magnifying power) of 30X is desired for a compound microscope using 
as objective of focal length 1.25 cm and eye piece of focal length 5 cm. How will you set up the 


compound microscope ? 
OR 


In Young’s double slit experiment, deduce the condition for (a) constructive and (b) destructive 
interference at a point on the screen. Draw a graph showing variation of intensity in the interference 
pattern against position “x on the screen. 


Compare the interference pattern observed in Young’s double slit experiment with single slit 
diffraction pattern, pointing out three distinguishing features. 5 


Define self inductance of a coil. On what factors it depends ? Two concentric circular coils, one of small 
radius r; and the other of large radius rz, such that z; << r, are placed co-axially with centers coinciding. 
Obtain the mutual inductance of the arrangement. 


(1) 


(11) 


OR 


Draw a plot showing the variation of photoelectric current with collector potential for different 
frequencies but same intensity of incident radiations. 


Use Einstein's photoelectric equation to explain the observations from this graph. 


(iii) What change will you observe if intensity of incident radiation is changed but the frequency 


remains the same ? 


(iv) The work function of Cs is 2.14eV. Find 


(a) threshold frequency for Cs. 
(b) Wavelength of incident light if the photo current is brought to zero by stopping potential of 0.6 
V. 5 
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General Instructions: 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 


Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 


in such questions. 


Ee n Dee ës SE Wk. =. 


All questions are compulsory. In case of internal choices, attempt any one of them. 


1. 


What is the relation of magnetic moment (u) of a revolving electron around the nucleus varies with 
principal quantum number 7 ? 1 
An objectis placed in front of convex lens made of glass. How does the image distance vary if the refractive 
index of the medium is increased in such a way that still it remains less than the glass ? 

OR 
Draw a graph to show the variation of resistance of a metal wire as a function of its diameter keeping its 
length and material constant. 1 
A proton and an a-particle are accelerated by the same potential difference. Find the ratio of their de 
broglie's wavelengths. 1 
A positively charged particle moving to east enters a region of uniform magnetic field directed vertically 
upward. What will be its trajectory ? 

OR 


Is ohm's law obeyed for semiconductors ? 1 


. A moving coil galvanometer of resistance 100 (2 is used as an ammeter using a resistance of 0.1 Q. The 


maximum deflection current in the galvanometer is 100 uA. Find the current in the circuit so that the 
ammeter shows full scale deflection. 1 
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6. What will be the radius the hydrogen atom when it is in its first excited state ? | 
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1 


7. Sketch the graph to show how a charge Q acquired by a capacitor of capacitance C varies with the increas 


in potential difference. 


OR 


What is the principle of a dynamo ? : 


81/8. Relative permeability of a material, u, = 0.5. Identify the nature of the magnetic material and write its 


EX, 


12. 


13. 


14. 


relation to magnetic susceptibility. 

OR 
Light of wavelength 3500 A is incident on two metals A and B. Which metal will yield more photoelectrons 
if their work functions are 5 eV and 2 eV respectively. 1 


If red and blue lights are used in Young's double slit experiment, what kind of fringes will appear on the 
1 


1 


screen ? 

State Gauss's law in electrostatics. 
For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 

other labelled Reason (R). Select the correct answer to these c questions from the codes (a), (b), (c) and 

(d) as given below. 

(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 

(c) A is true but R is false 

(d) A is false and R is also false 

Assertion (A) : Capacity of a conductor is independent on the amount of charge on it. 

Reason (R) : Capacitance depends on the dielectric constant of surrounding medium, shape and size 
of the conductor. 1 

Assertion (A ) : If two spherical conductors of different radii have the same surface charge densities 
their electric field intensities will be equal. 

Reason (R) : Surface charge density = Total charge / area 1 
Assertion (A) : A circular current carrying loop has its centre at the origin and lies in XY plane. Its 
magnetic flux is in -Z direction. 

Reason (R) : Direction of magnetic flux is independent of the direction of current. 1 


Assertion (A) : Torque on a coil is maximum when it is suspended radially in a magnetic field. 


Reason (R) : Torque tends to rotate a coil . 1 


Section BR ` 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 


question. Each question carries 1 mark. 


15. 


Colour of LED: Light emitting diodes are made froma very thin layer of fairly heavily doped semiconductor 
material. When the diode is forward biased, electrons from the semi conductors conduction band 
recombine with holes from the valence band releasing sufficient energy to produce photons which emit 
2 monochromatic (single colour) of light. Because of this thin layer a reasonable number of these photons 
can leave the junction and radiate away producing a coloured light output. The material used for an nd 
determines its colour. The two main types of LED's presently used for lighting systems are aluminium 
gallium indium phosphide (Al,Ga,In,P sometimes rearranged as Al,In,Ga,P) alloys for red, orange and 
yellow LED's; and indium gallium nitride (InGaN) alloys for green, blue and white LED's. Slight changes 
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16. 


in the composition of these alloys changes the color of the emitted light. Band Gap, Photon Wavelength 
and colour of light emitted : The band gap energy of an LED can be determined by measuring the voltage 
across an LED at the point which the LED barely begins to turn on. This voltage can be converted to eV 
by simply multiplying by the charge of one electron (e). For example if the voltage is measured to be 1.7 
V, the band gap energy would be 1.7 eV. Since LED's utilize band-to-band recombination, an electron will 
drop the full length of the band gap. In other words, the voltage across the LED corresponds to the value 
of the band gap energy. Energy of the emitted photon is given by i 


E = hf = hc / À 
Colour of light emitted by LED Wavelength Range (nm) Semiconductors Used 


25760 
ALGA In? 


1. Doping of the material of LED : 

(a) Low (b) High 

(c) Moderate (d) May be high or low 
2. When LED is forward biased : 


(a) electrons from conduction band recombine with holes from the valence band 


















(b) holes from the conduction band recombine with electrons from the valence band 
(c) electrons and holes do not recombine 
(d) electrons and holes are generated 


3. A LED emits light of red colour of wavelength 600 nm when forward biased. What will be the band 
gap energy of the semiconductor material used ? 


(a) Approximately 2 eV (b) Approximately 12 eV 
(c) Approximately 0.2 eV (d) Approximately 2 MeV 
4. Which semiconductor material is suitable for constructing LED capable to emit green light ? 
(a) In GaN (b) Al Ga As 
(c) Ga N (d) Al Ga In P 


5. Frequency of the light emitted by a LED is given by : 
(a) Band gap energy / Planck’s constant 
(b) Planck's constant / Band gap energy 
(c) (Band gap energy x velocity of light ) / Planck’s constant 
(d) Band gap energy / (Planck's constant x velocity of light) 


Earth’s magnetism : Earth’s magnetic field is caused by a dynamo effect. The effect works in the same 
way as a dynamo light on a bicycle. Magnets in the dynamo start spinning when the bicycle is pedaled, 
creating an electric current. The electricity is then used to turn on the light. This process also works in 
reverse. If you have a rotating electric current, it will create a magnetic field. On Earth, flowing of liquid 
metal in the outer core of the planet generates electric currents. The rotation of Earth on its axis causes 
these electric currents to form a magnetic field which extends around the planet. The average magnetic 
field strength in the Earth's outer core was measured to be 25 Gauss, 50 times stronger than the magnetic 
field at the surface. The magnetic field is extremely important to sustaining life on Earth. Without it, 
we would be exposed to high amounts of radiation from the Sun and our atmosphere would be free to 
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leak into space. This is likely what happened to the atmosphere on Mars. As Mars doesn’t have flowing 
liquid metal in its core, it doesn’t produce the same dynamo effect. This left the planet with a very weak 
magnetic field, allowing for its atmosphere to be stripped away by solar winds, leaving it uninhabitable. 
Based upon the study of lava flows throughout the world, it has been proposed that the Earth's magnetic 
field reverses at an average interval of approximately 300,000 years. However, the last such event occurred 
some 780,000 years ago. 
1. Which of the followings is the reason for earth’s magnetism ? 

(a) Rotation of electric current (b) Rotation of earth 

(c) Attraction due to other celestial bodies (d) Solar flares 
2. Electric current in the earth’s body is generated due to : 

(a) Movement of charged particle in the atmosphere 

(b) Flowing of liquid metal in the outer core 

(c) Electric discharges during thunderstorm 

(d) Its revolution round the Sun 


3. Which planet has no own magnetic field ? 


(a) Jupiter (b) Neptune 
(c) Mars (d) Mercury 
4. Average magnetic field strength in the Earth's outer core is : 
(a) 5 Gauss (b) 50 Gauss 
(c) 500 Gauss (d) Cannot be measured 


5. Which of the following statements is true ? 
(a) Earth's magnetic field is due to electric current induced in the ionosphere 
(b) The average magnetic field strength in the Earth's outer core was is equal to the magnetic field 
at the surface 
(c) Earth's magnetic field reverses at an average interval of approximately 3,00,000 years. 


(d) Angle of dip is same at every point of the surface of earth. 


All questions are compulsory. In case of internal choices, attempt anyone. 


17. (i) Find the value of the phase difference between the current and the voltage in the series LCR circuit 


shown below. Which one leads in phase : current or voltage ? 


(ii) Without making any other change, find the value of the additional capacitor C4, to be connected in 


18. The work 


parallel with the capacitor C, in order to make the power factor of the circuit unity. 2 


L=10mH C=2F 4. 00 


V = Vpsin (1000 t +4) 


function (W), of a metal X, equals 3 x 10°? J. Calculate the number (N) of photons, of light of 


wavelength 26.52 nm, whose total energy equals W. 
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OR 
In the circuit shown in the figure, find the current through each resistor. i 


4 p 1.0 0 





6.00 
1719. The magnetic field in a plane electromagnetic wave is given by By = 12 x 10? sin (1.20 x 107 z + 3.60 


x 10% T). Calculate the : (i) Energy density associated with the Electromagnetic waves (ii) Speed of the 
wave. 


OR 
A capacitor (C) and resistor (R) are connected in series with an ac source of voltage of frequency 50 Hz. 
The potential difference across C and R are respectively 120 V, 90 V and the current in the circuit is 3 
A. Calculate (i) the impedance of the circuit (ii) the value of the inductance, which when connected in 
series with C and R will make the power factor of the circuit unity. 
£I 20. A long straight current carrying wire passes normally through the centre of circular loop. If the current 
through the wire increases, will there be an induced emf in the loop ? Justify. 


21. (a) An iron ring of relative permeability u has windings of insulated copper wire of n turns per metre. 
When the current in the windings is I, find the expression for the magnetic field in the ring. 


(b) The susceptibility of a magnetic material is 0.9853. Identify the type of magnetic material. Draw the 
modification of the field pattern on keeping a piece of this material in a uniform magnetic field. 2 

22. The given graph shows variation of charge q versus potential difference V for two capacitors C and C}. 
Both the capacitors have same plate separation but plate area of C is greater than that of C1. Which line 

(A or B) corresponds to C; and why ? i 


A 


V 


(82) 23. In the following circuit, calculate (i) the capacitance of the capacitor, if the 
is unity, (ii) the Q-factor of this circuit. What is the significance of the Q-fact 
angular frequency of the ac source to be 100 rad/s. Calculate the 


power factor of the circuit 
Or in ac circuit ? Given the 
average power dissipated in the circuit. 

2 
100 200 mH 


R L 


V = 50 V 


AT) 24. A ray of light, incident on an equilateral glass prism ZER —— E 
prism inside it. Find the angle of incidence for this ray, 





———————— — o 


dnt 
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OR 


In a series LR circuit X, = R and power factor of the circuit is Pj. When capacitor with capacitance C 
I P 
such that Xj, = Xc is put in series, the power factor becomes P». Calculate P, 


th on a wire carrying a current of 8 A and making 


25. Whatis the magnitude of magnetic force per unit leng 2 


an angle of 30° with the direction of a uniform magnetic field of 0.15 T? 
-Section "D 
All questions are compulsory. In case of internal choices, attempt any one. 


otential difference across the capacitor and the 


26. In the given circuit, with steady current, calculate the p a 


charge stored in it. 





> 


27. (a) Derive an expression for the velocity Y. of a positive ion passing undeflected through a region 


where crossed and uniform electric field E and magnetic field B are simultaneously present. 


(b) Draw and justify the trajectory of identical positive ion whose velocity has a magnitude less than 


|% |. 
OR 


A rectangular conductor LMNO is placed in a uniform magnetic field of 0.5 T The field is directed 
perpendicular to the plane of the conductor. 


— 
Xx x Bx x x x x 
L 
X x 
X x 
/ 
X x 
X x 
X x 





When the arm MN of length of 20 cm is moved towards left with a velocity of 10 ms `. calculate the emf 
induced in the arm. Given the resistance of the arm to be 5 Q (assuming that other arms are of negligible 
resistance) find the value of the current in the arm. 3 


AN 28. Two point charges + q and — 24 are placed at the vertices “B” and “C” of an equilateral triangle ABC of side 


‘a’ as given in the figure. Obtain the expression for (i) the magnitude and (ii) the direction of the resultant 
electric field at the vertex A due to these two charges 
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A 
+q -24 
B a C 
OR 


Two material bars A and B of equal area of cross section, are connected in series to a DC supply. À is made 


of usual resistance wire and B of an n-type semiconductor. 
(i) In which bar is drift speed of free electrons greater ? 
(ii) If the same constant current continues to flow for a long time, how will the voltage drop 
across A and B be affected ? Justify each error. 
29. Write the properties of electromagnetic waves. 
30. (i) How does one explain the emission of electrons from a photosensitive surface with the help of 
Einstein’s photoelectric equation ? 
(ii) The work function of the following metals is given : Na = 2.75 eV, K = 2.3 eV, Mo = 4.17 eV and 
Ni = 5.15 eV. Which of these metal will not cause photoelectric emission for radiation of wavelength 


3300 A from a laser source placed 1 m away from these metals ? What happens if the laser source is 
3 


3 
3 


brought nearer and placed 50 cm away ? 
All questions are compulsory. In case of internal choices, attempt any one. 


31. (i) In the following diagram 'S' is a semiconductor. Would you increase or decrease the value of R to 
keep the reading of the ammeter A constant when S is heated ? Give reason for your answer. 





(ii) Draw the circuit diagram of a photodiode and explain its working. Draw its I-V characteristics. 
(iii) Draw the I-V characteristic of an LED. State two advantages of LED lamps over conventional 
incandescent lamps. 
OR 


(a) Derive an expression for the induced emf developed when a coil of N turns, and area of cross- 
section A, is rotated at constant angular speed in a uniform magnetic field B. 

(b) A wheel with 100 metallic spokes each 0.5 m long is rotated with a speed of 120 rev/min in a plane 
normal to the horizontal component of the Earth's magnetic field. If the resultant magnetic field at 
that place is 4 x 10% T and the angle of dip at the place is 30°, find the emf induced between the 
axle and the rim of the wheel. 5 

32. (a) There are two sets of apparatus of Young's double slit experiment. In set A, the phase difference 
between the two waves emanating from the slits does not change with time, whereas in set B, the 
phase difference between the two waves from the slits changes rapidly with time. What difference 
will be observed in the pattern obtained on the screen in the two set ups ? 


(b) Deduce the expression for the resultant intensity in both the above mentioned set ups (A and 





$ 
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B), assuming that the waves emanating from the two slits have the same amplitude 4 and same 
wavelength À. 

OR 
(i) Can we say that both electric and magnetic field vectors are parallel to each other and perpendicular 
to the direction of propagation of the wave ? Justify e 
(ii) For a plane electromagnetic wave, propagating along the z-axis, write the two (possible) pairs 
of expressions for its oscillating electric and magnetic fields. How are the peak values of these 
(oscillating) fields related to each other ? 3 

33. Anac voltage V — V nsin ot is applied to a series LCR circuit. Obtain an expression for the current in the 

circuit and the phase angle between the current and voltage. What is resonance frequency ? 
. OR 
(a) Write the basic assumptions used in the derivation of lens — maker's formula and hence derive this 
expression. 3 


(b) In a single slit diffraction experiment, the width of the slit is made double the original width. How 
does this affect the size and intensity of the central diffraction band ? Explain. 2 
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3. Carbon, silicon and germanium have four valence electrons each 


5. The optical density of turpentine oil is higher than that of 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


"a 





thin MAMMA se ane 


All questions are compulsory. In case of internal choices, attempt any one of them. 


1. Why does the intensity of the secondary maximum become less as compared to the central maximum ? 


2. Draw a graph to show the variation of particle momentum and associated de-Broglie wavelength ? 
OR 


A point charge +Q is placed in the vicinity of a conducting surface. Draw th 
the surface and the charge. 


and conduction bands separated by energy band gap respective] 


Compare the energy band gaps. dia neni (Edo (Edsi and (Ege 


4. A positively charged particle is released from rest in a uni 
iform electric fj ER 
electric potential energy ? ctric field. What will the change in its 


OR 


How the error in finding the resistance in a m i 
eter bridge can be minim; 
minimized ? 


e electric field lines between 


These are characterised by valence 


water while its mass density is lower. A layer 
he path of a light ray incident obliquely. 1 


li 
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6. Which characteristics of electrons determines the current in a conductor ? 1 
| 7. Why for the measurement of potential difference, a potentiometer is preferred over voltmeter ? 

| OR 
A magnetized needle in a uniform magnetic field experiences a torque but no net force. An iron nail 
que. Why ? 1 


near a bar magnet, however, experiences a force of attraction in addition to a tor 
8. When a hydrogen atom is raised from the excited state to the ground state, How do its PE. and K.E. 
change ? 
OR 


A device ‘X’ is connected to an ac source V = Vo sin of. The variation of voltage, current and power in 


one complete cycle as shown in the following figure. 





(i) Which curve shows power consumption over a full cycle ? 


(ii) Identify the device "A. 1 
9. A 10 V battery of negligible internal resistance is connected across a 200 V battery and a resistance of 38 
Q as shown in the figure. Find the value of the current in the circuit. 1 
10 V 
38 Q 200 V 
10. Calculate the rms value of the alternating current as shown in the figure : 1 


A 
|. w 


For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 


other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. n 


(a) Both A and R are true and R is the correct explanation of A 

(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 

(d) A is false and R is also false 
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11. Assertion (A) : The same amount of current flows through the filament and line wire. But more heat jg 
produced in filament. | 
Reason (R) : Filament is made of material having high resistance and high melting point. 1 
12. Assertion (A) : Power rating of resistance is not so important when used in a circuit. 
Reason (R) : The resistance value changes with temperature. 1 
13. Assertion (A): A bulb and a solenoid are connected in series with an ac source. A soft iron core is 
inserted in the solenoid and the bulb glows brighter. 
Reason (R) : Inductance increases due to insertion of soft iron core. 1 
14. Assertion (A) : An alternating current does not show any magnetic effect. 


Reason (R) : Alternating current changes direction with time. 1 


Section 'B' 


Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. GRAND UNIFICATION THEORY : There are four fundamental forces in the universe : 
> Gravitational force 
> Electromagnetic force 
> The weak nuclear force 


> The strong nuclear force 


The weak and strong forces are effective only over a very short range and dominate only at the level of 
subatomic particles. 


Gravitational force and Electromagnetic force have infinite range. 
The Four Fundamental Forces and their strengths 

1. Gravitational Force — Weakest force; but has infinite range. 

2. Weak Nuclear Force — Next weakest; but short range. 

3. Electromagnetic Force - Stronger, with infinite range. 
i 


Strong Nuclear Force - Strongest; but short range. 
Unification : 


» The weak nuclear force and electromagnetic force have been unified under the Standard 
Electroweak Theory, (Glashow, Weinberg, and S 


alaam were awarded the Nobel Prize for this in 
1979). 


» Grand unification theories attempt to treat both strong nuclear force and electroweak force under 
the same mathematical structure. 


Theories that add gravitational force to the mix and try to unify all four fundamental forces into a 
single force are called Superunified Theories. It has not yet been successful 


1. Whatare the 4 fundamental forces ? 


(a) Gravitational force, electromagnetic force, nuclear force, Tension force 


(b) Gravitational force, electromagnetic force, nuclear force, Frictional force 


ME? |N 
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16. 


(c) Gravitational force, electromagnetic force, week nadem ES et Ce Sore 
(d) Frictional force, electric force, nudezr force, magnetic sorce 

2. Which fundamental force is always Sache 7 
(a) Electric force (b) Meznesc mame 


(b) Strong nudezr force and elecromaesnetc orde 


(d) Weak nuclear force and 


di 


4. Which one is the weakest force ? 


(a) Weak nuclear force (by E—————== src= 

(c) Strong magnetic force (d) evr: STE 
5. Which of the following forces have === ranas. 

(a) Weak nuclear force and stome EE Src 
(b) Gravitational force and Flectromacnenc GE 
(c) Weak nuciear force and es, orcs 
(d) All the rorces 


Black hole : A black hole is z region in wac where GSTS E SO SN A A parade CE 


-. - - -. 


even Electromagnetic rediation (such zs Esto. == ese tor = Obredi whise === Ses ze 


too strong for light to escape were frst Gscovered = ihe 15% ceci Sw Jom Mars amd PS. Laplace 


— — —— 


Black hole has a great amount o£ Matter packed mio z Very sel === - Uum Of z ir s= es ae 





massive than the Sun squeezed into z sphere ero e Sener ck De: Gk Ti 
is a gravitational field so strong that ror = 
formed, it continues to go on creesine E= density Dm absorhims mes om == === There E 
consensus that super massive black holes exist m the centers of most ses. Bad holes are eer e 
can be detected from Earth. Black holes can also be detected by waathing Sor motions of stars near the 
black hole- 
1 Black heles are: 

(a) Very large amount of mass packed m a very smell area 

(b) Very small amount of mass packed m 2 very large area 

(c) Nothing but massive stars 

(d) Nothing but a totally black body 


2. Black holes have - 


(a) No gravitational pull (bj very weak sraviiemomal pull 
(c) Very strong gravitational pull (d) Time varying sroviañonal puli 
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One a black body is formed, it continues to go on increasing its density by 
(a) Increasing its rotational speed (b) By increasing its magnetism 


(c) By absorbing mass from surrounding (d) By merging with nearby stars 


4. Super massive black holes exist in the centers of : 


(a) Planetary system (b) Galaxy 
(c) Star system (d) Constellation 


5. Black holes are detected by 


(a) Observing light emitted by the swirling matter molecules around the black hole 
(b) Observing y-rays emitted by the swirling matter molecules around the black hole 
(c) Observing X-rays emitted by the swirling matter molecules around the black hole 


(d) Observing infra-red radiations emitted by the swirling matter molecules around the black hole 


Section 'C’ 


All questions are compulsory. In case of internal choices, attempt anyone. 


817. Calculate the amount of work done to dissociate a system of three charges 1 uC, 1 uC and - 4 uC 


18. 


19. 


20. 


21. 


22. 





placed on the vertices of an equilateral triangle of side 10 cm. 2 


A narrow slit is illuminated by a parallel beam of monochromatic light of wavelength 2 equals to 6000 
A and the angular width of the central maxima in the resulting diffraction pattern is measured. When 
the slit is next illuminated by light of wavelength X) , the angular width decreases by 30%. Calculate the 
value of the wavelength X. 


OR 


An electron, after being accelerated through a potential difference of 104 V, enters a uniform magnetic 
field of 0.04 T, perpendicular to its direction of motion. Calculate the radius of curvature of its trajectory. 


2 
(a) Define SI unit of current in terms of the force between two parallel current carrying conductors. 


(b) Two long straight parallel conductors carrying steady currents I, and I, along the same direction 
are separated by a distance d. How does one explain the force of attraction between them ? If a 
third conductor carrying a current I, in the opposite direction is placed just in the middle of these 
conductors, find the resultant force acting on the third conductor. 2 

OR 


Draw a ray diagram to show the image formation by a combination of two thin convex lenses in contact. 
Obtain the expression for the power of this combination in terms of the focal lengths of the lenses 


A plane electromagnetic wave of frequency 25 MHz travels in free space along the x-direction. At a 


particular point in space and time, E = 6.3 j V/m. What is the value of Magnetic field at this point ? 2 


In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm. If monochromatic light 
of wavelength 620 nm is incident normally on the slit, calculate the separation between the first order 
minima and the third order maxima on one side of the screen. The distance between the slit and the 


screen is 1.5 m. 2 


Based on Huygens, construction, draw the shape of a plane wavefront as it gets refracted on passing 
through a convex lens. 2 





Sample Question Papers 183 


23. Why is wave theory of electromagnetic radiation not able to explain photoelectric effect ? How does 
photon picture resolve this problem ? hi 
24. Radiation of frequency 10% Hz is incident on two photosensitive surfaces P and Q. There is no 
photoemission from surface P. Photoemission occurs from surface Q but photoelectrons have zero 
kinetic energy. Explain these observations and find the value of work function for surface Q. 2 
OR 
A ray of light passing from air through an equilateral glass prism undergoes minimum deviation when 
the angle of incidence is 3/4 of the angle of prism. Calculate the speed of light in the prism. 2 
25. (i) How are microwaves produced ? Why is it necessary in microwave ovens to select the frequency 
of microwaves to match the resonant frequency of water molecules ? 
(ii) Write two important uses of infrared waves. 2 
Section 'D' 
All questions are compulsory. In case of internal choices, attempt any one. 


26. Using Gauss’s law in electrostatics, deduce an expression for electric field intensity due to a uniformly 


charged infinite plane sheet. If another identical sheet is placed parallel to it, show that there is no 
electric field in the region between the two sheets. 3 


27. Two infinitely long straight wires A; and A, carrying currents I and 2I flowing in the same direction are 
kept 'd' distance apart. where should a third straight wire Az carrying current 1.51 be placed between 


A, and A, so that it experiences no net force due to Ay and A; ? Does the net force acting on Az depend 
on the current flowing through it ? 


OR 
An electric dipole is placed in a uniform electric field. 
(i) Show that no translatory force acts on it. 
(ii) Derive an expression for the torque acting on it. 


(iii) Find work done in rotating the dipole through 180°. 


3 
(Al) 28. Using Kirchhoff’s rules to determine the value of unknown resistance R in the circuit so that no 


current flows through 4 Q resistance. Also find the potential difference between A and D. 
19 





OR 
Define the following using suitable diagrams : 


(i) magnetic declination and 


(ii) Angle of dip. In what direction will a compass needle point when kept at the (i) poles and (ii) 
equator ? 


3 
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are connected to a battery of V volts with the switch S 
he plates of the capacitors is filled with a 
gy stored in both capacitors 

3 


29. Two identical parallel plate capacitors A and B 
closed. The switch is now opened and the free space between t 
dielectric of dielectric constant x. Find the ratio of the total electrostatic ener 


before and after the introduction of the dielectric. 


30. A monochromatic light of wavelength / is incident normally on a narrow slit of width 
a diffraction pattern on the screen placed at a distance D from the slit. With the help of a relevant 
diagram, deduce the conditions for maxima and minima on the screen. Use these conditions to show 


that angular width of central maxima is twice the angular width of secondary maxima. 3 


Section 'E' 


‘a’ to produce 


All questions are compulsory. In case of internal choices, attempt any one. 

31. (i) Draw a labelled ray diagram showing the image formation of a distant object by a refracting 
telescope. Deduce the expression for its magnifying power when the final image is formed at 
infinity. 

(ii) The sum of focal lengths of the two lenses of a refracting telescope is 105 cm. The focal length of 
one lens is 20 times that of the other. Determine the total magnification of the telescope when the 
final image is formed at infinity. 

OR 


(a) An electron microscope uses electrons accelerated by a voltage of 50 kV. Determine the de-Broglie 
wavelength associated with the electrons. Taking other factors, such as numerical aperture etc. to 
be same, how does the resolving power of an electron microscope compare with that of an optical 
microscope which uses yellow light ? 2 

(b) How are protons, which are positively charged, held together inside a nucleus? Explain the variation 
of potential energy of a pair of nucleons as a function of their separation. State the significance of 


negative potential energy in this region ? 


DU 32. (a) A proton and an a-particle have the same de-broeli 
-broglie wavelength. Determi i I 
accelerating potentials and (ii) their speeds. e mine the ratio of (i) their 
; 


(b) Draw a graph showing the variation of de-broglie wavelength l of a particle of charge q and mass m 
na ma / 


BEES REESEN potential V. An o-particle and a proton have the same de-Br li h 
equal to 1 Á. Explain with calculations, which of the two has more kinetic ene — 
rgy. 


OR 


A capacitor of capacitance Cy is charged to a potential V1 while another capacitor of itance C 
capacitance 2 


is Mi d to a potential difference V». The capacitors are now disconnected from thei tive 
charging batteries and connected in parallel to each other. PER 


(i) Find the total energy stored in the two capacitors before they are connected 


(ii) Find the total energy stored in the parallel combination of the two capacitors 





d 


NS 
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(iii) Explain the reason for the difference of energy in parallel combination in comparison to the total 


energy before they are connected. 5 


AD 33.(i) With the help of a diagram, explain the principle and working of a device which produces current 


that reverses its direction after regular intervals of time. 


(ii) If a charged capacitor C is short circuited through an inductor L, the charge and current in the 


circuit oscillate simple harmonically. 

(a) In what form, the capacitor and the inductor store energy ? 

(b) Write two reasons due to which the oscillations become damped. 
OR 


(i) Show that the density of nucleus over a wide range of nuclei is constant and independent of mass 
number. 

(ii) How are protons, which are positively charged, held together inside a nucleus ? Explain the 
variation of potential energy of a pair of nucleons as a function of their separation. State the 


significance of negative potential energy in this region ? 5 
m= 
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General Instructions : 


(1) All questions are compulsory. There are 33 questions in all. 
(2) This question paper has five sections : Section A, Section B, Section C, Section D and Section E. 


(3) Section A contains ten very short answer questions and four assertion reasoning MCQ's of 1 mark each, 
Section B has two case based questions of 4 marks each, Section C contains nine short answer questions 
of 2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains 
three long answer questions of 5 marks each. 


(4) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices 
in such questions. 


Section "A ` 


All questions are compulsory. In case of internal choices, attempt any one of them. 


1. Acircular current loop of magnetic moment M is in an arbitrary orientation in an external magnetic field 
B. What will be the work done to rotate the loop by 30° about an axis perpendicular to its plane ? 1 


2. In an oscillating LC circuit, the maximum charge on the capacitor is Q. What is charge on the capacitor 
when the energy is stored equally between the electric and magnetic field ? 


OR 
Is the speed of light in glass independent of the colour of light ? 1 


3. A coil of wire of a certain radius has 100 turns and a | 
self inducta j 
inductance of a second similar coil of 500 turns ? "SST ea ae ba th E 


al) 4. The frequency of an alternatin It i i ; , 
Geier? g voltage is 50 cycles/sec and its amplitude is 120 V. Find the rms value. 
OR 
Why should electrostatic field be zero inside a conductor ? 1 
5. The ES excitation potential of a given atom is 10.2 V. Find the ionisation potential 1 
: : which direction does a current carrying solenoid suspended freely always "is to rest ? 1 
. A resistance R is to be measured using a meter brid Wë 
1 | ge. Student chooses the st ; 
00 ©. He finds the null point at l, = 2.9 cm. He is told to attempt to i MEE 
should do ? Pt to Improve the accuracy. What he 
1 


OR 
A giant refracti 
gant retracting telescope at an observatory has an objective lens of focal length 15 m. If an eyepiece 


H 
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Re; 
Ü, Ás: 
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lens of focal length 1.0 cm is used, find the angular magnification of the telescope. 
A charge Q is kept at the centre of the cube, What is the electric flux through the two opposite faces of 
the cube ? 

OR 


By what factor does the capacitance of a metal sphere increase if its volume is tripled ? ] 


The plot of the variation of potential difference across a combination of three identical cells in series, 
versus current is shown below. What is the emf and internal resistance of each cell ? 1 

6 V 

V 
0 1A — 

A galvanometer coil has a resistance of 15 Q and the metre shows full scale deflection for a current of 4 mA. 
How will you convert it into an ammeter of range 0 to 6 A ? 1 
For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and 
(d) as given below. 
(a) Both A and R are true and R is the correct explanation of A 
(b) Both A and R are true but R is NOT the correct explanation of A 
(c) A is true but R is false 
(d) A is false and R is also false 
Assertion(A) : If work function of a metal is low, its photosensitivity is high. 
Reason (R) : Work function = Afo. i 
Assertion(A) : de-Broglie wavelength of a molecule varies inversely as the square root of temperature. 
Reason (R) : The root mean square velocity of the molecule is temperature dependant. 1 
Assertion(A) : All the emitted photoelectrons, in a photoelectric emission, has the same kinetic energy. 
Reason (R) : Photon transfers its whole energy in a photoelectric emission. 1 
Assertion(A) : Mutual inductance becomes maximum when coils are wound on each other. 
Reason (R) : Mutual inductance is independent of orientation of coils. 1 


Section 'B' 
Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub parts from each 
question. Each question carries 1 mark. 


15. Light mill : 





glass bulb 


vane 
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T i nt for measuri 
experimenter Sir William Crookes developed a special kind of radiometer, an instrume surin 


radiant energy of heat and light. Crookes's Radiometer is today marketed as “light-mill deri of 
four vanes, each of which is blackened on one side and silvered on the other. These are a "à > e 
arms of a rotor which is balanced on a vertical support in such a way that 1t can FR e ec? e 
friction. The mechanism is encased inside a clear glass bulb that has been pumped out to ES bui 


not perfect vacuum. 

When sunlight falls on the light-mill, the vanes turn with 
away by the light. Crookes at first believed this demonstrate 
vanes was turning it around. 
James Clerk Maxwell accepted the explanation Crookes gave. It seems that Maxwell was delighted to 
see a demonstration of the effect of radiation pressure as predicted by his theory of electromagnetism. 
But both were wrong. Light falling on the black side should be absorbed, while light falling on the 
silver side of the vanes should be reflected. The net result is that there 1s twice as much radiation 
pressure on the metal side as on the black. In that case the mill is turning the wrong way. 


orb heat from infrared radiation more than the silver side. 
e obvious explanation 


the black surfaces apparently being pushed 
d that light radiation pressure on the black 


Actually the black side of each vane would abs 
This would cause the rarefied gas to be heated on the black side. In that case, th | | 
is that the pressure of the gas on the darker side increases with its temperature, creating a higher force 


on the dark side of the vane which thus pushes the rotor around. 4 
1. Why Crook’s radiometer is called “light mill” ? 


(a) Since it is very light (b) Since there is a light inside. 

(c) Since it emits light. (d) Since it works when light falls on it. 
2. What was Crook's and Maxwell's idea about the spinning of the vanes ? 

(a) Uneven heating of the vanes (b) Radiation pressure 

(c) Air pressure (d) Earth’s magnetic field. 


3. Number of vanes in Crook’s Radiometer : 
(a) 2, one black and one silvered 
(b) 4, two black and two silvered 
(c) 4, each is blackened on one side and silvered on the other 
(d) 3, each is blackened on one side and silvered on the other 
4. The bulb of Crook’s radiometer is 
(a) Partially vacuum bulb (b) Full vacuum bulb 
(c) Not a vacuum bulb (d) Filled with inert gas 
5. Reason behind the rotation of the vanes when light falls on it : 
(a) Higher pressure of the rarefied gas on the darker side since darker side is at higher temperature 


(b) Higher pressure of the rarefied gas on the silvered side since silvered side is at higher 
temperature š 


(c) Radiation pressure is more on the darker side 
(d) Radiation pressure is more on silvered side 
16. Fresnel lens : From the idea of creating a thinner, French physicist and engineer Augustin-Jean developed 


the multi-part lens for use in lighthouses. First Fresnel lens was used in 1823 i 
: i 3 in the C i 
at the mouth of the Gironde estuary; its light could be seen from even from a di s: —— 
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The design allows the construction of lenses of large aperture and short focal length with much reduced 
amount of material compared to a conventional lens by dividing the lens into a set of concentric annular 
sections. Thus the overall thickness is decreased compared to an equivalent simple lens. 


> | < > | < 
Thick Thin 

A one-piece moulded-glass Fresnel lens are used in spotlights, floodlights, railroad, OHP and traffic 
signals. Cylindrical Fresnel lenses are used in shipboard lanterns to increase visibility. 
Borosilicate glass is very suitable for Fresnel lenses due to its heat resistant property. + 
1. Fresnel lens is having : 

(a) Small aperture and long focal length 

(b) Large aperture and small focal length 

(c) Large aperture and large focal length 

(d) Small aperture and small focal length 


2. Compared to conventional lens, Fresnel lens has : 


(a) Less thickness (b) More thickness 
(c) Same thickness (d) Flat surface 
3. Fresnel lens is used in: 
(a) Pocket torch (b) Telescope 
(c) Automobile headlight (d) floodlight 
4. Fresnel lens used in lighthouses are : 
(a) Double Concave in nature (b) Convex in nature 


(c) Both convex and concave in nature (d) Plano concave in nature 
5. What type of glass is suitable for Fresnel lens? 


(a) Polycarbonate (b) Crown 
(c) Flint (d) Borosilicate 





All questions are compulsory. In case of internal choices, attempt anyone. 
17. Acircular coil of N turns and radius R carries a current I. It is unwound and rewound to make another 
coil of radius R/2, current I remaining the same. Calculate the ratio of the magnetic moments of the new 


coil and the original coil. 2 
18. An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of radii of the minimum 


A42 


deviation of the prism, when kept in a medium of refractive index B ` 
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19. 


20. 
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OR 
(i) A giant refracting telescope has an objective lens of focal length 15 m. If an eye piece of focal length 
1.0 cm is used, what is the angular magnification of the telescope ? 
(ii) If this telescope is used to view the moon, what is the diameter of the image of the moon for med 
by the objective lens ? The diameter of the moon is 3.48 X 10° m and the radius of lunar orbit is 
3.8 X 10° m. ^ 
Calculate the energy in fusion reaction : 
¡H? + 1H? > 3He + on! 
where, BE of HI = 2.25 
MeV and 3He = 7.73 MeV. 
OR 
Consider a plane wavefront incident on a thin convex lens. Draw a proper diagram to show how the 
incident wavefront traverses through the lens and after refraction focuses on the focal point of the lens, 
giving the shape of the emergent wave front. 2 


A parallel beam of light of 500 nm falls on a narrow slit and the resulting diffraction pattern is observed 
on a screen 1 m away. It is observed that the first minima is at a distance of 2.5 mm from the centre of 


the screen. Calculate the width of the slit. 2 
l "i 
21. An a-particle and a proton are accelerated through same potential difference. Find the ratio B of 
O 
p 
velocities acquired by two particles. 2 
22. Draw the ray diagram of an astronomical telescope showing image formation in the normal adjustment 
position. Write the expression for its magnifying power. 2 
23. Calculate the ratio of the frequencies of the radiation emitted due to transition of the electron in a 
hydrogen atom from its (i) second permitted energy level to the first level and (ii) highest permitted 
energy level to the second permitted level. 2 
24. The figure shows a plot of terminal voltage “V” versus the current ‘i’ of a given cell. 
Calculate from the graph (i) emf of the cell and (ii) internal resistance of the cell. 2 
V 
6V 
4V 


0 10A 20A ` 


OR 


(i) State the essential conditions for diffraction of light. 


ii) Explain diffraction of light d i i , 
(ii) i n of light due to a narrow single slit and the formation of pattern of fringes on the 


25. Derive the expression for the capacitance of a parallel plate ca 
separation d. 


pacitor having plate area A and plate 





All questions are compulsory. In case of internal choices, attempt any one. 
26. Given a uniformly charged plane/sheet of surface charge density o = 2 x 10!” C/cm?. 
(i) Find the electric field intensity at a point A, 5 mm away from the sheet on the left side. 
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(ii) Given a straight line with three points X, Y and Z placed 50 cm away from the charged sheet on the 
right side. At which of these points, the field due to the sheet remains the same as that of point A 
and why ? 3 


< 
A1 27. Calculate the value of the unknown potential V for the given potentiometer circuit. The total length 
ec Së of the potentiometer wire has a resistance of 10 Q and the balance point is obtained at a length 
O cm. 





(i) How is a torroid different from a solenoid ? 
(ii) Use Ampere's circuital law to obtain the magnetic field inside a torroid. 
(iii) Show that in an ideal torroid, the magnetic field 
(a) inside the torroid and 
(b) outside the torroid at any point in the open space is zero. 
28. (a) Derive the expression for the torque acting on a current carrying loop placed ina magnetic field. 
(b) Explain the significance of a radial magnetic field when a current carrying coil is kept in it. 
OR 
A source of ac voltage V = Vosin wt is connected to a series combination of a resistor ‘R’ and a capacitor 
‘C’. Draw the phasor diagram and use it to obtain the expression for (i) impedance of the circuit and (ii) 
phase angle. 
29. (i) An electric dipole is kept first to the left and then to the right of a negatively charged infinite plane 
sheet having a uniform surface charge density. The arrows p, and p> show the directions of its 
electric dipole moments in the two cases. 


dig 





Identify for each case, whether the dipole is in stable or unstable equilibrium. Justify each answer. 
(ii) Next, the dipole is kept in a similar way (as shown), near an infinitely long straight wire having 


uniform negative linear charge density. 


Pi, P 


Will the dipole be in equilibrium at these two positions ? Justify your answer. 3 


30. The following table gives the length of three copper wires, their diameters and the applied potential 


difference across their ends. Arrange the wires in increasing order according to the following : 





3 
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(i) The magnitude of the electric field within them, 
(ii) The drift speed of electrons through them, and 
(iii) The current density within them. 
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All questions are compulsory. In case of internal choices, attempt any one. 
31. (i) Write Maxwell's generalization of Ampere’s Circuital Law. Show that 
capacitor, the current produced within the plates of the capacitor is 
dọ, 
dt 


where q, is the electric flux produced during charging of the capacitor plates. 

(ii) For a plane electromagnetic wave, propagating along the z-axis, write the two (possible) pairs 
of expressions for its oscillating electric and magnetic fields. how are the peak values of these 
(oscillating) fields related to each other ? 

OR 
(i) Compare Maxwell's electromagnetic theory with Huygens wave theory of light. 
(ii) Define the term wavefront. Using Huygen's wave theory, verify the law of reflection. 5 
8232. (i) A point object is placed on the principal axis of a convex spherical surface of radius of curvature R, 
which separates the two media of refractive indices n, and nz ( > ni). Draw the ray diagram and 
deduce the relation between the object distance (u), image distance (v) and the radius of curvature 
(R) for refraction to take place at the convex spherical surface from rarer to denser medium. 

(ii) A converging lens has a focal length of 20 cm in air. It is made of a material of refractive index 1.6. 

If it is immersed in a liquid of refractive index 1.3, find its new focal length. 
OR 

(a) Obtain the resonant frequency and Q-factor of a series LCR circuit with L=3H, C=27uF 
R = 7.4 Q. It is desired to improve the sharpness of resonance of circuit by reducing its full width 
at half maximum by a factor of 2. Suggest a suitable way. 3 


(b) Figure shows the variation of resistance and reactance versus angular frequency. Identify the curve 
which corresponds to inductive reactance and resistance. 


in the process of charging a 





i= €, 


R, X A B 


(c) What is an acceptor circuit and where it is used ? 
(ii) The radius of the innermost electron orbit of a hyd i " 

Lupa uen ydrogen atom is 5.3 x 1071! m. Calculate its radius 
(iii) The total energy of an electron in the first excit i 

| al er ed state of the hydro i i 

its (a) kinetic energy and (b) potential energy in this state. iiaa E 


33. (a) In a series LCR circuit connected across an ac source of variable frequency 
its impedance and draw a plot showing its variation with frequency of th 


(b) What is the phase difference between the volta 
in the LCR circuit ? 


obtain the expression for 
e ac source. 
ges across inductor and the capacitor at resonance 
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same inductor is connected to a 200 


, 90 Hz 
calculate the self inductance of the in 


ductor. 
OR 


me de-broglie wavelength i. Prove that the energy of the photon 
rgy Of the proton. 


hotoelectric equation. 


(i) A photon anda proton have the sa 
is (2m 4 c/h) times the kinetic ene 
(ii) State two features of Einstein’s p 


(iii) Radiation of frequency 10 Hz is incident on two Photosensitive surfaces P and Q. There is no 
photoemission from surface P Photoemission occurs from surface Q but photoelectrons have zero 
kinetic energy. Explain these observations and find the value of work function for surface Q. 5 
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1. Weknow electric field emerges radially outward 
from positive point charge. In the figure given 
above, space between field lines is increasing 
(or density of electric field line is decreasing). 
In other words, the electric force is decreasing 
while moving from left to right. Thus, the 
force on charge - q is greater than the force on 
charge + q in turn dipole will experience a force 
towards left direction. 1 
The equipotential surface, is perpendicular to 
the field lines. So there must be electric field, 
which cannot be without charge. 

So, the algebraic sum of all charges must not be 
zero. Equipotential surface at a great distance 
means that space of charge is negligible as 
compared to distance. So, the collection of 
charges is considered as a point charge. 


Electric potential due to point charge is, 


V=kf 
r 


which explains that electric potentials due to 
point charge is same for all equidistant points. 
The locus of these equidistant points, which are 


at same potential, forms spherical surface. 1 
OR 

(i) Decreases Y 

(ii) Mvioler > HRed %2 


[CBSE Marking Scheme, 2017] 


Detailed answer : 


We know , ôm = (r5 - 1) A. Hence, larger the 
refractive index, larger will be the deviation. 
As refractive index of glass for violet is more 
than the refractive index of glass for red, the 
deviation will decrease if the incident violet 
light is replaced by red light. 1 


3. 


4, 


Electric field produced by charges accumulated 
on the surface of wire can be varied. 1 
When charge/mass ratio of these two particles 
are same and charges on them are of Opposite 
nature then the charged particles will traverse 
identical helical paths in a completely opposite 
sense. 


«. DI - 


OR ; 
Photoelectric effect and compton effect 1 
Magnetic flux is defined as the total number 
of magnetic lines of force passing normally 
through an area placed in a magnetic field. 


Square lies in x-y plane in B. 


So, A = [7k 
Ð = B.A 
= By (2i+3]+4k) . L2 £ 
= By L? (2i. k +37. + 4Ë E 
= Bo L° (0 + 0 + 4) 
= 4B, L* Wb 1 
Explanation : 
Energy flux = g = = 
cm” 
Area A = 30 cm’, 
time t =30 x 60S 


U = Total energy falling in t S 
= Energy flux x Area x time = oAt 
U = 20 x 30 x 30 x 60] 
Momentum of the incident light 
_ U _ 20x30x30x60 
C Sei 
36 x 10* kg-ms” 
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Solutions 


For no reflection and complete absorption 
momentum of reflected radiation is zero. 
Momentum delivered to surface = Change in 
momentum 

= Pj- P; = 0-36 x 10* kg-ms” 

= —36 x 10* kg-ms” 
(-) sign shows the direction of momentum. 1 


7. Given that, 


A = 5° 
u = 1.5 
i, = 0° 
r, = 0° 
As we know that, 
Since, D +r, A 
D = A -r 
=5-0 
= 5° 
From Snell's law : 
_ sini, 
sin f 


sini, = H Sin r, 

= 1.5 x sin 5° 

= 1.5 x 0.087 

= 0.1305 
^. i4 angle of incidence = 7.5°. 

OR 
If n is the quantum number of highest energy 
level, then the total number of possible spectral 
lines emitted is 
n(n —1) 

2 


Here, third excited state means fourth energy 
level, i.e., n = 4 


N = 


_ 4x(4-1) _ 
2 
Energy of the photon must be equal to the 


binding energy of proton So, energy of photon 
= 1 MeV= 10°x 1.6 x 107] 


hc 

E 

_ 6.63x10^ x3x10* 
i 1.6 x 10? 

= 1.24 x 10? x 10? 
= 1.24 x 10? nm 

OR 


N 6 1 


Ls 


Atomic number of any element gives the 
number of protons which is equal to the number 
of electrons in an atom. Sodium has atomic 
number 11, this shows that Sodium atom has 
11 protons in its nucleus and has 11 electrons 
surrounding its nucleus. 
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9. A set of atoms in an excited state decays in 

general to any of the states with lower energy. 
1 

10. Holes are the minority carrier in n-type Silicon. 
For question numbers 11, 12, 13 and 14, two 
statements are given-one labelled Assertion 
(A) and the other labelled Reason (R). Select 
the correct answer to these questions from the 
codes (a), (b), (c) and (d) as given below. 

(a) Both A and R are true and R is the correct 
explanation of A 

(b) Both A and R are true but R is NOT the correct 
explanation of A 

(c) Ais true but R is false 


(d) A is false and R is also false. 1 
11. Correct option : (d) 
Explanation When light wave travels 


from rarer to denser medium, its speed and 
amplitude gets reduced and not the energy. So 
assertion is false. 


Energy of wave is not proportional to its 


velocity. So reason is also false. 1 
12. Correct option : (d) 

Explanation Gravitational force is the 

dominating force in the universe. So assertion 

is false. 

Gravitational force is weaker than Coulomb 

force. So, reason is also false. 1 


13. Correct option : (b) 
Explanation : Change in flux induces emf in 
conductor which generates eddy current. So 
assertion is true. 
Electric potential determines the flow of charge. 
50, reason is also true. 
But reason is not the proper explanation of 
generation of eddy current. 1 
14. Correct option : (b) 
Explanation : A red object looks red because it 
reflects only red colour and absorbs all other 
colours . So the assertion is correct. 
From Rayleigh's criterion scattering a 1/ 
(wavelength) 
Red light has highest wavelength among the 
visible lights. So it scatters less. So, the reason is 
also true. 


But reason cannot explain the assertion. 1 
15. (1) Correct option : (a) 

The measurement of light as perceived by 

human eye is called photometry. 1 
(2) Correct option : (b) 


Light received by the human eye, transmitted by 
the optic nerves and analysed by the brain. 1 
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(3) Correct option : (c) 
The SI unit of luminous intensity (I) is candela 
(cd). 1 
(4) Correct option : (d) 
The total luminous flux emitted into a solid 
angle is one lumen (Im). 1 
(5 


— 


A standard 100 watt incandescent light bulb 

emits approximately 1700 lumens. 1 
16. (1) Correct option : (b) 

A photocell is a technological application of 

the photoelectric effect. It is a device whose 

electrical properties are affected by light. It is 

also sometimes called an electric eye. 1 


(2) Correct option : (a) 
A photocell consists of a semi-cylindrical photo- 
sensitive metal plate C (emitter) and a wire loop 
A (collector) supported in an evacuated glass or 
quartz bulb. 
(3) Correct option : (b) 
A part of the bulb is left clean for the light to 
enter in it. i 
(4) Correct option : (c) 
Photocurrent of the order of a few microampere 
can be normally obtained from a photo cell. 1 
(5) Correct option : (d) 


A photocell converts a change in intensity of 
illumination into a change in photocurrent. 1 


.Secion'C  — 
17. Due to point charge : 





Correct option : (a) 18. 





Kirchhoff's first law is known as junction rule 
which states that for a given junction or node 
in a circuit, sum of the currents enteríng will 
be equal to sum of currents leaving. 1⁄4 
Kirchhoff”s second law is also known as loop 
rule which shows that around any closed loop 
in a circuit, sum of the potential differences 
across all elements will be zero. Y, 
Justification : The junction rule is in 
accordance with the conservation of charge 
that serves as basis of current rule while loop 
rule is based on law of conservation of energy. 


[CBSE Marking Scheme, 2014] 1 


Detailed Answer : 


Kirchhoff's first law : The sum of the currents 
flowing towards a junction or node is equal 
to the sum of currents leaving the junction or 
node. 

If Ij, L and I, are the currents towards a node. I, 
and I. are the currents leaving the node. 
According to Kirchhoff's 1* law : 

I, +1,+1,-—1,-I,=0 

Lg. 2I = 0 

Kirchhoffs second Law : The algebraic sum of 
all potential drops and e.m.f.s in a closed path 
or loop is zero i.e. E = XIR 


sre Gal IO Kirchhoff's 1% law is in accordance with the 
ectric field, E= An, Y conservation of charge. 
, Kirchhoff’ s 2™ law is in accordance with the 
Ex — Y conservation of energy. 1+1 
r OR 
0. —La 
Ane, y ong OA 1 
vy _ A 2G 
HN] —— xl 
(ii) ine, ong OA 1 
[CBSE Marking Scheme, 201 
Detailed Answer: ° deg 





Va = Y 


— 
Hence Efour changes = — 


(i) Ifa charge qisremoved from point A,a negative 
change is developed at A where electric field 


> > 
will be Ea + Efour changes = O 


=y 
Ea or 


— 
Efour changes 








™ 
Ea 











` 
x MA Na 


| 
l 


Solutions 


When change q is removed from A, net electric 
field at the centre due to remaining charges 














E four changes} = EA 
l 4 
=Ë — along OA 


(ii) It a charge q is replaced by charge-q at point A, 
this generates a net electric field at point O as a 
result of - 2q change, so 


q -2q +q 
| ry CA | 
q q D C 
— ——À4 — a— 
E-4 = ———— alone OA. 


Hence net electric field at the centre 
— — 


— 
Enet = E-¿+ E four changes 








— 
Ene = 








Commonly Made Error 
e Some candidates find resultant force F as a 
scalar sum of all forces, but resultant force is 
equal to vector sum of all forces. 











Answering Tip 






e Students should apply vector sum at the place 
of scalar sum for vector quantities. 





19. Gauss law of magnetism describes that 
divergence of magnetic field will be zero 
while divergence of electric field is not zero 
which shows the non existence of magnetic 
monopole. As per Gauss law of magnetism, 


If monopole exists, then the right side will be 
equal to the monopole which is multiplied by 


1 
Ho- 
[CBSE Marking Scheme 2017] 


Detailed Answer : | 
According to Gauss law of magnetism, 
J B.ds = 0 (Integral form) 
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a B=0 (Differential form) 


If magnetic monopoles exist, then Gauss's law 
for magnetism would be modified as : 


Ip A (Integral form) 


AB = yop, (Differential form) 


Where, p,, = magnetic charge density Uy = 

permeability of free space. 2 
OR 

Given : 

qa = 1X 10°C = ge 

sl LOS 

r = 10 cm = 0.1 m 





A (1 uC) 
10 cm 10 cm 
B(l1 uC) 10cm C( uC) 
_ 1 
ANE gr 


[9498 + gege + qal 


W esi x = 
0.1 


H x1-4xXx1-4x T] x 108 
(| -9x10? x7 x10? 


W 
0.1 
W =- 0.63 J. 
20. 
E 
I > 
Equal length of phasors Ya 
Current leads voltage 1⁄2 
phase difference is A 1 


[CBSE Marking Scheme, 2018] 
Detailed Answer : 
The equation of voltage may be written as : 
E(t) = E, sin wt uli) 


Lk” 
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The equation of current may be written as : 
I(t) = I, sin (wt + q) aL ED) 
where q is the phase difference. 


T 
J = —,1(t) = 1 
At t 3 (t) = lo 
l or 
So, I; = I) sin gy 
se ll e Gii) 
8+0 
T 
( f= = B(PD = E 
At D (t) 0 
4 
O sin m 1 
1 — = 
Ë ^ 
ee = sin = 
Or, sin . > 
O e y 
È à > 
_ 21 
2. 


Putting in equ (iii) 


oT 
sin | —— | = 1 
E 


i (z+ T 

Or sin p 9 | = sin 2 
T T 
Or, — + = — 
4 9775 
_ A 
774 


5o, phase difference — : 


Current leads voltage by T 


Phasor diagram : 


E 
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21. Calculating the energy of the incident photon 


Identifying the metals y 


1 
Reason o u s 
The energy of a photon of incident radiation is 


given by 
hc 
E- A J 


6.6x 10% x3x10° 
A o ——— v 
T (4125x10?)x(1.6x10 ”) 


Hence, only Na and K will show photoelectric 
emission. | Y 
[Note ` Award this /2 mark even if the student 
writes the name of only one of these metals] 
Reason : The energy of the incident photon 
is more than the work function of only these 
two metals. V, 
[CBSE Marking Scheme, 2018] 


E eV — 3.01 eV 


Detailed Answer : 


Energy of incident photon : 

The energy of a photon of incident radiation is 
given by 

_ hc 

A 

Where h = Planck's constant = 6.63 x 103 Js 
c = velocity of light = 3 x 10% ms 

À = Wavelength = 412.5 nm = 412.5 x 10m 
Putting the values 


- 6.63x10 7 x 3x10? 
(412.5x 107?) 


E 





34 8 
o E= 663x10 x3x10 y 
[(412.5x 10°) x (1.6 x 10716] 


E = 3:01 ev 


Photoelectric emission will be shown by Na and 
K only. 


Since the energy of incident Photon is 
greater than the work functions of Na and K, 
photoelectric emission will take place from 
those two ,metals only. 


- It is the distance of charged particle from the 


centre of the nucleus, at which the whole 
of the initial kinetic energy of the (far off) 
charged particle gets converted into the 
electric potential energy of the system. 1 


Distance of closest approach (r) is given by r, 


E E DE f 
ne, SEK Ya 


Solutions 


'K' is doubled, .. r, becomes Y 
[Alternatively : If a candidate writes directly 
3 without mentioning formula, award the 1 


mark for this part.] 
[CBSE Marking Scheme, 2017] 


Detailed Answer: 


23. 


When an a-particle is bombarded towards 
nucleus, it is repelled by electrostatic repulsion. 
As a result its kinetic energy is converted into 
electrostatic potential energy. At a certain 
distance (rc) between the «-particle and 
nucleus at which the moving particle looses 
all its kinetic energy and becomes stationary 
momentarily. This distance is known as distance 
of closest approach. In this process, the total 
kinetic energy of the particle is converted into 
potential energy. 


2 
Kinetic energy = K =| 1L |x 22€ | 0 
ATW Ic 








Let rc be the new distance of closest approach 
when kinetic energy becomes 2K 














2 
So, 2K = | ) (22 | mm 
410) Ic 
Dividing equ (1) by (ii) 
r _ 1 
Ic "3 
en YE 
rc d 
A 
B Je 
At plane AC, the incident angle = 30° 1 
If critical angle for total internal reflection = C 
D d 
sinC 
1 
or, sin C = 15 


= 0.67 hence, C > 30° (sin 30° = 0.5) 


As incident angle is less than critical angle, it 
would emerge out from AC. 


24. Any two differences 
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In the figure, path of the ray is shown. 1 
sin 30° _ + 
sin e Lë 
or, sine = 1.5 X sin 30° 
= LS 05 
=075 
e = 48". 
1+1 





| | Intrinsic | Extrimsic —- 
(i) | Pure semiconduc- | Doped with 
tor impurity 


Gi) 


Low conductivity | Higher conduc- 
to room tempera- | tivity at room 
ture. temperature. 


Conductivity Conductivity 
depends on tem- | does not depend 
perature significantly on 

temperature. 





























[CBSE Marking Scheme 2017] 
OR 
Torque = yu, xB Y 


Ii, | = nl x A = 200 x 5 x 100 
x 107 A.m? 
= 10 A.m? 
=> > 
Angle between Hu, andB = 90° -60° = 30° Y 


| Torque| = 10 x 0.2 x sin 30° Y 


=1Nm 1⁄2 
25. Equivalent magnetic moment of the coil, 

M = IAn 

M = Ibh y 


(n = unit vector 1 to the plane of the coil) 


Torque — M x B 


= Ilbnx B Y 
=0 Y 
(as n and B are parallel or antiparallel to each 
other) Y 


[CBSE Marking Scheme 2014] 
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DAI Gcr 2 1 we A 

Section D — — 

26. Derivation of expression of electric field on 
equatorial line of electric dipole 2 


Depiction of orientation for stable and unstable 
equilibrium in electric field es 





(i) Let the point ‘P’ be at a distance ‘r from the 
mid point of the dipole. 


q 
he Wee Vi 
et) 4n£o (r^ + a?) ; 


q 
E JHEWEUE POR A 
e) 4ne,(r? +a?) 


Y 


Both are equal and their directions are as 
shown in the figure, hence net electric field 


E = [-(E,, +E_,)c0s8] p Y, 
2ga ^ 
BS a P. M 
de, (1? +a) 


(ii) Stable equilibrium q = 0° Y 








Unstable equilibrium q = 180° Y 


m2 E 


—— A 
E 
+g Y 





[CBSE Marking Scheme, 2017] 


27. Derivation of current density 2 
explain with reason, the change in mobility of 
electrons 1 
Using Ohm's law, 

Ipl 
V = IR = SS Y 


. Potential difference (V), across the ends of 


A conductor of length "P. where field 'E' is 
.- applied is given by 
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V = El 
l 
T 4 
But current density, 
I 
AR 
JI r 1 =o] s 
El = Jpl = 5 5 2 
= J = oE A 
No change 
Uy 
Mobility, iL = E 
and 0, = p Y 
ml 


As potential is doubled, drift velocity also gets 
doubled, therefore, no change in mobility. Y 
[CBSE Marking Scheme, 2017] 
OR 
(a) Transformer is used to change the alternating 
voltage to a higher or lower value. Y 
One cause for power dissipation in transformer 
is the resistance of the copper wire winding. 
This resistance causes IR loss in form of heat. 
Y 
(b) AC can be stepped up by using a transformer 
but DC cannot be stepped up. 
As power remains constant, when AC is stepped 
up, voltage increases but the current decreases. 
Decreases in current reduces ER loss. 
So, while transmitting AC, power loss can be 
thus reduced but for transmission of DC, power 


loss cannot be reduced. 2 
28. Formula for magnetic field of torroid 1 
Calculation of magnetic field 1% 
Effect of change of core y 
B= Hol 1 
= (800 x 4n x 107) x D 
an x 20 x 10 
Y 
= 9.6 T 1 


Since Bismuth is diamagnetic, its i < 133 


^. The magnetic field in the core will get very 
much reduced. 


[CBSE Marking Scheme 2017] 
Detailed Answer : 
Given : 
Mean radius of torroidal solenoid = 20 cm 
Number of turns of wire wound = 4000 


Solutions 201 


Relative permeability of ferromagnetic core = 800 When the north pole of a | bar magnet is 
Current passing through the coil = 3A pushed towards the close coil, the magnetic 
Magnetic field in a torroid coil : flux through coil increases and the current is 
induced in the coil in such a direction that it 


B= EC 1 opposes the increase in flux. This is possible 
" when the induced current in the coil is in the 
(800 x 41 x 107 x 4000 x3) anti clockwise direction. The opposite will 
PONE Pt 2 "e h hen th th pole is moved awa 
(21 x20x10 ^) appen when the north p y 
from the coil. Ke 
i B=9.6 1 f mM b In either case, it is the work done against the 
It is observed that as Bismuth is diamagnetic force of magnetic repulsion/attraction that gets 
substance with relative permeability less than ti Vena 2 
1, it will have a tendency to move away from f f 
the stronger to weak part of external magnetic 30. At an instant t, change q on the capacitor and 
field making the core field less as compared to the current i are given by : 
empty core field. Y q(t) = q, cos wt 
OR i(t) = — qo@ sin ot 


(i) Production of EM wave : Electromagnetic 
waves consist of both electric and magnetic " a 
fields travelling through empty space with Us = 1 CV? = i = do cos*(wt) 1 
the speed of light c. These waves oscillate in 2 2C 2C 


perpendicular planes with respect to each Energy stored in the inductor at time t is 
other and are in phase. An electromagnetic 


Energy stored in the capacitor at time t is 


wave can be created by accelerating charges; Uy = HW i 

moving charges back and forth, producing 2C 

oscillating electric and magnetic fields. When 1 

the accelerating charged particle moves with = — Lac" sin'(ot) 

acceleration, both magnetic and electric fields 2 

change continuously which lead to production 

of gëfteg waves. ú 2 = = sin'(of) (m= NL )1 


(11) Envelope of É ! 
Sum of energies 


2 
Ug + Uy = GE (cos? wt + sin^wf) 





Z a 
ML 
2C 
É > ^ The sum is constant in time as q, and C both 
Envelope GEB 1 are time-independent. 1 
29. Statement of Lenz's Law 1 3 _ [CBSE Marking Scheme, 2017] 
Explanation (with example) 2 | Section’D’ 
[CBSE Marking Scheme 2017] 

Detailed answer : 31. (a) The fractional change in majority charge 
Statement : The polarity of induced emf is such carriers is ver y less compared to the fractional 
thatit tends to produce a current which opposes change in minority charge carriers on 
the change in magnetic flux that produced it. 1 illumination. 2 
Explanation : (b) The difference in the working of two devices : 


| Photodiode | Solarcell | 


(i) Biasing Used in reverse | No external 
biasing biasing is given 
e (ii) Junction | Small Large for solar 
© - 
P 


radiation to be 
^ (b) 1 















incident on it. 
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(iii) l-V characteristics 


Reverse bias 

















LLL 1 
I 
V. (open circuit voltage) 
V 
Short circuit current 1 
[CBSE Marking Scheme, 2018] 
OR 
(i) mur = Së Y 
T 
mo" _ 1 E 
e 
yz 5 
4TE mv 
à 
r= £ 15 
2 
nh 
ANE, J 
Anmr 
— gh? 
T dëng 2 Y, 
Tune 
Potential energy, 
D e 
ANE, l T 
" me 
SES 1 
4e5n?y? / 
KR t et 
D D o 2 





"LCS nh Y 
Mun. Anmr vh 


(ii) Rydberg's formula : 
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4 
n h n me 


emeng Y, 
4 z 
Bn mein*h 


me^ 


= ——— 1 
K.E. TE Va 
4 

me š 
— m oo Y 
Ben h? : 
For first member of 


Lyman series, 
ali) 
K xi $ 
4 4 
= — = — X 912 Á 
3R 2 - 
= 1216 Á 


For first member of Balmer Series. 


AAA 
A AR 2 
36 
5R 


= i x 912 À 


— 6566.4 À 
[CBSE Marking Scheme, 2014] 


32. (i) Differences : 


All maxima have | Maxima have different 

















equal intensity (rapidly decreasing) 
intensities 

All fringes have | Different (changing) 

equal width width 





Superposition 
two wavefronts 





of | Superposition of wavelets 
from the same wavefronts 






1⁄ + 1⁄4 
.. . Cy we 
(ii) Angular width of central maximum 
24 
ua ^ 1 
a 
. AXBDOXTUT 3 
= — radian 1 


02x102. 
mo x 10 radian A 


A = 


| 
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AD (ii) Input power, P; = I; x V; = 15 x 100 — 1500 W 
Now, B= = 1 Y 
Linearwidthofcentralmaximainthediffraction Power output, P, = P; X ELM: 1350W Y 
pattern 100 
e AN = Lahn = 1350 W 
"uic O t volt yu. 1952 y = ago y Y 
Let ‘n’ be the number of interference fringes A E 3 i j 
which can be accommodated m the central [CBSE Marking Scheme, 2017] 
maxima. 1 
: nx p = p' 33. (i) Identification Y 
_ 24D f ER (ii) Identifying the curves Y 
d | AD Justification Y 
n=2 (iii) Variation of Impedance with frequency Y 
[Award the last Y mark if the student Graph Y 
writes the answer as 2 (taking d = 2), or just (iv) Expression for current 2 
attempts] Y Phase relation v5 
[CBSE Marking Scheme 2017] (i) The device X is a capacitor Y 
OR (ii) Curve B > voltage 
(i) Diagram Y Curve C current 
Principle Y Curve A > power Y, 
Relation between voltage, number of turns, Reason : The current leads the voltage in 
ae ee 27 phase, by A , for a capacitor Y 
(ii) Input power Y 2 l I 
Output power Y et 1 1 
Output voltage Y, (111) x, = Pe Or (x a d yh 


Soft iron-core 





@ Áreurug 
Á1epuooag 


4 


(i) (ii) 
Working principle 5 
Whenever current in one coil changes, an emf 4$ 
gets induced in the neighbouring coil 1 (iv) us Winters 
= Yo 
Voltage across secondary r g o VC = CV sin of V, 
V. =e, =-N,— 1 
g == es N, dt / [= e = 0CV, cos wt Y 
Voltage across primary C 
do mm, 
Vy | Ny Y 
V. N, 
Uv CN (Here, N, > N,) Y 
p p 
In an ideal transformer V = V.sin ot Y 
Power Input = Power output d 
Ka LV. Y, I =I) sin (ors) Y 
Vë N, I, 
— = — = 1 
EG E S i Tay 
p p |, Current leads the voltage, in phase, by 2 Y 
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[Note : If the student identifies the device X | Re | m is J o 5 
as an Inductor but writes correct answer to z NBA 
parts (c) and (d) (in terms of an inductor), 
the student will be given full marks for (only) y Io 0 
these two parts] The deflection of the coil is therefore, 
[CBSE Marking Scheme, 2017] proportional to the current flowing oe 
it. Y 
(a) (b) (i) The soft iron core not only makes the field 
radial but also increases the strength of 
the magnetic field. 1 
(ii) We have 
0 BA 
Current sensitivity — T^ 
Aor d ou M. 
Voltage sensitivity — VIR 
Deen 1 _ | NBA J 1 » 
Principle and working : A current carrying | k e 
con, placed 1n a ToJo mopnene Held. can It follows that an increase in current 
ipo meiden sensitivity may not necessarily increase 
Consider a rectangular coil for which no. of the voltage sensitivity. » 
— 5 [CBSE Marking Scheme 2014, 11] 


Area of cross-section = Í x b = A, 

Intensity of the uniform magnetic field — B, 
Current through the coil = I 

^ Deflecting torque = BII x b = BIA 

For N turns, t — NBIA 


‘Commonly Made Error 





e Many candidates do not able to recall 
the correct values of current and voltage 
sensitivity. 







Restoring torque in the spring = k9 Y : — 
(k = restoring torque per unit twist) Answering Tin 
NBIA = Lü e Revise the expressions for the current 


sensitivity and voltage sensitivity thoroughly 








Time : 3 Hours 
Maximum Marks : 70 





PHYSICS 


CBSE 
Solutions 


Solutions of Question Paper 


1. Average energy by electric field E 
is Uav 
i » 
(Uay) ELECTRIC FIELD = 5 £gEo 
š E, 
Again Eo — cBg Or C = B, 
B? 
0 
-. (Uv) MAGETICFIELD = 2 Ls 
2 2 
(U av ELECTRIC FIELD e LE. Eo "I um T 
(U Av )MAGNETRIC FIELD Ek ci 
1 


2. As capacitor offer infinite resistance for DC 
circuit. So current from cell will not flow across 
branch of 4 uF and 10 Q. So current will flow 
across 2 ohm branch. 


So current flows through across 2 Q resistance 
from left to right is, 
V 


dal; rem 





_ AB 
= (24 0.5) 





=1A 
So Potential Difference (PD) across 2 Q resistance 
V=RI=2x1=2 Volt 
As battery, capacitor and 2 branches are in 
parallel. So PD will remain same across all three 
branches. 


As current does not flow through capacitor 
branch so no potential drop will be across 10 Q. 


So PD across 4 uF capacitor = 2 Volt 





Q = CV =4uFx 2 V = 8 uC. 1 
OR 

3. As the electric field lines are parallel to the 

surface of the square, so there will not be any 

field lines crossing the surface. Hence, the 

electric flux through the surface will be zero. 1 









Commonly Made Error 


e Most of the candidates are unable to Gauss's 
law correctly. They cannot use the expression 
to know the value of angle for the formula. 








B Answering Tip 


e The given figure should be carefully observed 
to know that the electric field lines are parallel 
to the surface and no lines will cross the 
surface. 















4. To work as voltmeter, the resistance of 
galvanometer should be high. A voltmeter 
indeed is a modified form of a pivoted coil 
galvanometer. Since, the resistance of coil of 
galvanometer of its own is low, hence to convert 
a galvanometer into a voltmeter, its resistance 
is to be increased. For this an appropriate 
high resistance is joined in series with the 
galvanometer. 1 


OR 
Microwaves are considered suitable for radar 
systems used in aircraft navigation because 
of their short wavelength range which makes 
them suitable for long-distance communication. 
1 


5. The self inductance of coil or solenoid is given 


by 

L = pon?Al 
where ua is permeability of free space, n is 
number of turns per unit length of a coil, A is 
cross sectional area of coil and l is length of coil. 
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If A and l are constant terms then, inductance 
is directly proportional to square of number of 
turns. According to question, the number of 
turns in a coil is doubled without any change in 
inductance lending of the coil. So, inductance 
of coil becomes four times. 1 


A Wheatstone bridge consists of resistive arms. 
It is used for the measurement of quantities 
such as capacitance, inductance and impedance 
by making use of the variations because the 
ratio can be applied to these quantities as well. 

1 


30 A 10A 20A 


Fo 


«——3-cm——94|  |«—2.em—> 


Force on wire C due to wire D 
AN SES 


eme x 25 x 102 = 5 x103N 
ii 


EnF" RR 


(towards right) 
Force on wire C due to wire G 


Ecc 10 x — “25% 10" = 5 x 10 N 
2x10 
(towards left) 
So, net force of wire C 
Fyer = Fp -— Fg = 0. 1 


OR 
Daughter nuclei will have higher binding 
energy per nucleon. The mass of heavier 
nucleus (daughter) is less than the sum of 
masses of combining nuclei. So, mass defect is 
more in daughter nuclei resulting into more 
binding energy per nucleon. 1 
The phenomenon of electromagnetic induction 
is used in this problem. Whenever the number 
of magnetic lines of force (magnetic flux) 
passing through a circuit changes (or a moving 
conductor cuts the magnetic flux) an emf is 
produced in the circuit (or emf induces across 
the ends of the conductor) is called induced 
emf. The induced emf persists only as long as 
there is a change or cutting of flux. 
When cylindrical bar magnet is rotated about 
lts axis, no change in flux linked with the circuit 
takes place, consequently no emf induces and 
hence, no current flows through the ammeter 
A. Hence the ammeter shows no deflection. 1 
OR 


a = 1.227 
UM 
| 1227 y 
=> dy = NA 
4 [v 
A NV, 
EE) 
A, — N25 
ë w e | 
is B 
9. According to the Curie's law of magnetization, 
the magnetic susceptibility for a substance 
is directly proportional to magnetic field 
induction (B) and inversely proportional to the 
absolute temperature (T). 
SE 
T 
L Bech 
1 By I, 
Given, L=8Am”? 
T, =4K 
B, = 0.2 T 
Putting the values, 
B 
= 0.2x8x4 = 2 Am”? 1 
0.6x16 3 
10. The two processes those take place in the 
formation of a p-n junction are : 
(i) Diffusion 
(ii) Drift 

1. When a p-n junction is being formed, holes 
diffuse from the p-side to the n-side and 
electrons diffuse from n-side to the p-side 
due to the concentration gradient of holes 
and electrons. 

2. An electric field develops across the Di 
junction, this electric field causes the 
movement of electrons from the p-side 
to the n-side and holes from the n-side to 
p-side. This motion of charged carrier due 
to the electric field is called drift. 

EE... 
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de-Broglie wavelength of an electron : 











Solutions 


11. Only lighter atoms are used for fusion. So, Cl 
cannot be used for Fusion. So assertion is true. 
Binding energy of Chlorine binding energy is 
large. So reason is false. 1 

12. Protons being positively charged, they are 
repelled by positively charged nucleus. But 
neutrons being neutral they are not repelled. 
Hence neutron has more penetrating power. 
Hence assertion is true. 

Mass of proton = M,=1.67265 a.m.u 
Mass of neutron = M, =1.67495 a.m.u 


So assertion is also true. 


] But R is not the proper explanation of A. 1 
13. Magnetic poles exist in pairs. So assertion is 
true. 


The bar magnet does not exert a torque on itself 
in its own magnetic field. Torque is proportional 


to cross product of M and B. The angle 


between M and B being 0, the cross product is 
0. So, there will be no torque. So reason is also 
true. 

But R cannot explain A. 1 


14. Magnetic poles always exist in pairs even in 
atomic level. So assertion is true. 


When a magnet is broken into two pieces, the 
pole strength remains same; only the length 
becomes half. So, the magnetic moment 
becomes half. So, the reason is also true. 


But R is not the proper explanation of A. 1 


Section BR ` 

15. Correct option : (a) 

(1) The electron energy will be same if all the atoms 
are isolated, i.e., separated from each other by a 
large distance 1 
Correct option : (c) 

(2) In a crystal, the atoms are close to each other (2 
to 3 A). 1 

(3) Correct option : (a) 
The overlap (or interaction) will be more felt 
by the electrons in the outermost orbit while 
the inner orbit or core electron energies may 
remain unaffected. 1 
(4) Correct option : (d) 
For Si, the outermost orbit is the third orbit (n = 
3), while for Ge it is the fourth orbit (n = 4). 1 
(5) Correct option : (a) 
The maximum possible number of outer 
electrons in the orbit is 8 (2s + 6p electrons). 1 
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16. (1) Correct option : (b) 
LED is a heavily doped p-n junction diode. 1 
(2) Correct option : (b) 
LED under forward bias emits spontaneous 
radiation. 1 
(3) Correct option : (b) 
On recombination, the energy is released in the 
form of photons. Photons with energy equal to 
or slightly less than the band gap are emitted. 1 
(4) Correct option : (b) 
The V-I characteristics of a LED is similar to 
that of a Si junction diode. But the threshold 
voltages are much higher and slightly different 
for each colour. 1 
(5) Correct option : (b) 
The reverse breakdown voltages of LED's are 
very low, typically around 5V. 1 


Section 'C' ` 


17. A transformer is based on the principle of 
mutual induction which states that due to 
continuous change in the current in the primary 
coil, an emf gets induced across the secondary 
coil. 1 
Electric power generated at the power station, 
is stepped-up to very high voltages by means 
of a step-up transformer and transmitted to 
a distant place. At receiving end, it is stepped 


down by a step-down transformer. 1 
22. Writing the equation 1 
Finding the current 1 


by Kirchhoffs law, we have, for the loop 
ACDBA, 


+ 200 - 38i - 10 = 0 1 
i= A=5A 1 
38 
Alternatively : 
Finding the Net emf 1 
Stating that I= M Y 
10 V 
A C 
B D 
200 V oo 
Calculating I Y 
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The two cells being in ‘opposition’, 
net E.M.E = 200—10 V=190 V 


Now b= 


zl 


bech 


90 V 


YI 
OO 
d 


[Note : Some students may use the formulae 
E E. E 
— = = + in ` 
r A f 


_ (n5) 
(n +n) 


and 


For two cells connected in parallel 
Then we can say that r — 0; 


E is indeterminate and hence I is also 
indeterminate Award full marks (2) 


to students giving this line of reasoning.] 
[CBSE Marking Scheme, 2018] 2 


OR 


No, it does not violate the principle of 
conservation of energy. If a voltage is increased, 
the current is decreased in the same ratio and 


the product VI (power) remains constant. 2 
19. Effect on brightness Y 
Explanation Y 
Brightness decreases Y 
Explanation : Self inductance of solenoid 


increases; this increases the impedance of the 
circuit and hence current decreases. Y 


(Even student just writes self inductance 
increases, award this 1 mark.) 
[CBSE Marking Scheme 2017] 2 

Detailed Answer : 

(i) Brightness will decrease when an iron rod is 
inserted in the solenoid. 

(ii) When an iron rod is inserted in the solenoid, 
the iron rod will cut the magnetic field lines of 
an inductor, so as per Kirchhoff's and Faraday's 
Laws, cutting of magnetic field will tend to 
induce a current inside the inductor which 
opposes the direction of it’s cause. So when 
the current is being induced by the moving 
rod, it opposes the flow of existing current 
in the circuit, causing the bulb’s brightness 


to go down as there is less current passing 
through it. 
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OR 


The Properties of electromagnetic waves are 
similar to other waves as it carry both energy 
and momentum due to whichit exerts radiation 
pressure. A tiny ball can be suspended freely 
in a transparent vacuum chamber by shinning 
a laser beam on it as electromagnetic wave 
exerts radiation pressure. According to him, 
the tails of the comets are due to radiation 


pressure. 
[CBSE Marking Scheme 2017] 2 


20. When a battery remains connected, 

(i) potential difference V remains constant % 
(ii) capacity C increases Y 
(iii) electric field will remain same Y 


1 
(iv) energy stored 2 CV? increases as C increases 


[CBSE Marking Scheme 2017] Y. 


Detailed Answer: 
When a battery remains connected to a parallel 
plate capacitor and if a dielectric slab is inserted 
between the plates of capacitor, then 


(i there will be no change in the potential 
difference as the capacitor remained connected 
with the battery. Y 

(11) capacity or capacitance will increase since with 
the introduction of dielectric slab, capacitance 
of capacitor will result C = TA 


where K > 1 resulting an increase in C. e 


(iii) Electric field will remain same as there will be 


no change in potential difference and distance 
between the plates. Y 


(1v) Energy stored will be increased since from the 


. 1 
expression U = A CV”, potential difference V 


remains same while C increases which finally 
increases the energy of capacitor. ⁄ 
21. 





Lamp 
Actual depth of the bulb in water, (h) = 0.8 m 











Solutions 209 
4 Net force on AB and CD 
Refractive index of water, u = 3 Lo 2x1 F 1 1 
= —_— SC ZO K 10 — 30x10? 102 N Y 
where, Angle of incidence = 0 2n 10x10 E 
Angle of refraction = 90° 20 
Sincethebulbisa pointsource, theemergentlight = 4 x 10" x 20 E oo IN 
can be considered as a circle of radius r. 
sin 90° = 5.33 x 107 N 
m sini This net force is directed towards the infinitely 
i dng long straight wire. 1⁄2 
3 ino Net force on sides BC and DA = zero. 
-. Net force on the loop = 5.33 x 107 N Y 
"n RUM ejr The force is directed towards the infinitely long 


straight wire. 


cos 0 = Jl-sin20 = v7 23. (i) According to Rutherford's model, electron 
4 orbiting around the nucleus, continuously 
radiates energy due to the acceleration; hence 


Ə 
tan 0 = "e 1 the atom will not remain stable. 1 
(ii) As electron spirals inwards; its angular 
From the figure, tan 0 = - velocity and frequency change continuously; 
h therefore it will emit a continuous spectrum.1 


[CBSE Marking Scheme, 2017] 


Eje 
| 

ES 

Qo 


24. (i) Radiation radiated by earth has greater 


3 wavelength 1 
Or, r= 5 x 0.8 (ii) Tanning effect is significant for direct UV 
radiation; it is negligible for radiation coming 
d r= 0.91 m through the glass. 1 
Area of the surface of water through light [CBSE Marking Scheme, 2018] 
emerge = nr= x (0.91) = 2.6 m? 
OR 


Hence, the area of the surface of water through 
which the light from the bulb can emerge is 
approximately 2.6 m2. 1 


Formula c = TN 1 
Jue 
; 1 
Alternatively, c = —= 
yHoH,Ep2, 
[CBSE Marking Scheme, 2017] 


25. In the circuit, if D, is open and D, is short then 
equivalent circuit will result as : 





3C 
Here, I, = 2 A 
d, = 10cm 
= 4r x 107 TmA” 
Ho 10V 2.5Q » 
2nd 


D, is reverse biased 








210 
— D, conducts 
3Q 
10V 2.50 » 
UN l= x =. edi 1 
3425 5.5 
_Section'D' 
26. (i) le] = Bul 
P is positive end 
Q is negative end 1 


(ii) Magnetic force gets cancelled by electric force 
that generates due to extra charge of opposite 
sign at rod ends. 

(iii) Induced emf is zero as motion of rod not 
cutting field lines 1 

[CBSE Marking Scheme 2017] 


27. (i) Derivation of expression for electric 
potential due to electric dipole on axial line 2 


(ii) Depiction of equipotential surfaces due to an 


electric dipole 1 
(i) iria t: 
Y +q ! 
eae 
A O P 


presas QE. esprit 


| 
Potential due to charge -4 at A: 














e EE 1 
iu Ans, (r+a) 4 
Potential due to charge +g at B : 
1 q 
= ———. 1 
e 4TE, (r-a) ds 


Potential at point E V = V4 + Vg 
Net potential at point P : 


ies ii A V 
 4mey | (r+a) (r-a) e 











(11) 





1 
[CBSE Marking Scheme 2017] 
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OR 


(a) No, it is not necessary that if the ener 
supplied to an electron 1s more than the work 
function, it will come out. 1 
The electron after receiving energy, may lose 
energy to the metal due to collisions with the 
atoms of the metal. Therefore, most electrons 
get scattered into the metal. 

Only a few electrons near the surface may 
come out of the surface of the metal for whom 
the incident energy is greater than the work 


function of the metal. 1 
(b) On reducing the distance, intensity increases. 
Y, 


Photoelectric current increases with the 

increase in intensity. 

Stopping potential is independent of intensity, 

and therefore remains unchanged. Y 
[CBSE Marking Scheme, 2018] 


28. (a) Formula and Calculation of work done in 

the two cases L+ 
(b) Calculation of torque in case (ü) 1 
(a) Work done = my (cos 0, — cos 0,) 

(i) 0, = 60°, 0, = 90° 

. work done = mB(cos 60°— cos 90°) 


1 
SEN Ss : mB 1 


how 


2 


N 


1 
= X6x044J=132J V 


(ii) 0; = 60°, 0, = 180° 
- work done = mg(cos 60° — cos 180°) 


1 
= Mg SEN = my Y 


3 
=> X6x044J=396J Y 


[Also accept calculations done through 
changes in potential energy. | 


(b) Torque = |m xB | = mB sin 0 


For 9 = 180°, we have "i 
Torque = 6x0.44 sin 180° = 0 


[If the student straight away writes that 
the torque is zero since magnetic moment 
and magnetic field are anti parallel in this 
orientation, award full marks] 5 


[CBSE Marking Scheme 2018] 
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OR 
Derivation of instantaneous current 2 
Derivation of average power dissipated 1 
Given : V = Vosin ot 


0, 


di V 
"cimi Tuc 


—— P 














L 
(ii) When a potential difference V is applied across 
conductor of length 1, then drift speed of 
electron will result as : 
eË 
V = Vasin ot Y = — 
m 
. Vç. 
di = —'sinotdt Y _ evt E _ T 
lm l 
Integrating, i= — — Y The electric current through the conductor and 
Ss drift speed are linked as I = neAv, 
I = AN PT A esl ipiis : 
"eL 2 1 — number density of electrons 
e — electronic charge 
EN E _ ot] » A = area of cross section 
2 0, — electron drift speed 
where, I, = Vo $ 8 [|= wel SC Y, 
wL lm 
Average power, So, d 2 Y 
T l ne^vA 
P = pe / At constant temperature : 
V 
2] “o e R 
ME l 
= [sin wt cos ot dt 
! " Hence, R = = x E Y 
_y2T net) A 
= — [sinQot)dt Comrat ab n 
20L? parıng above expression with 
l 
— Ú 1 n= p 
[CBSE Marking Scheme, 2017] where, p = specific resistance 
29. Definition and Derivation. 3 p = —-. 
[CBSE Marking Scheme, 2017] | Bet 
30. The circuit diagram of the potentiometer, is as 


Detailed answer : 

(i) Relaxation time shows the effect of collisions 
among the electrons and ions or impurities 
on electrical conduction in a metal. It is the 


shown here : 


time taken for the drift velocity to decay : 
e 


of its initial value. As drift velocity increases, 
relaxation time decreases since the electrons 
move the distance in which they frequently 
collide faster. : 





ree "C à à 0 092 
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Working Principle : 


The potential drop, V, across a length l of a 
uniform wire, is proportional to the length / of 
the wire. Y 


OT, Vol (for a uniform wire) 


Derivation : From the figure, connect points 1 
and 3 together with balance point at point N, 
where AN, = I; Now connect points 2 and 3 
together with balance point at point N, where 


AN, = L. Y 
We have, 

ER 

E, l, m 


Section EI 
31. (i) Labelled diagram of a step up transformer 
17^ 


Derivation of ratio of secondary and primary 
voltage 2 


(11) Calculation of number of turns in the 
secondary. 1% 


(i) Soft iron-core 





Working principle 


Whenever current in one coil changes, an emf 
gets induced in the neighbouring coil 


Voltage across secondary 


V. =e,=- NS 
Voltage across primary 
Var a NA 
Vë N, 
V, = N, (Here, N, > N,) 


OSWAAL CBSE Sample Question 


Papers, PHYSICS, Class-xj 


In an ideal transformer 


Power Input = Power output 


IpV, = LV, 
Ve LN SR 
V, N, I. 
Nx 
T ——s = E Y 
m N, Vp 
Ns _ 220 1 
3000 2200 Z 
N, = 300 Y 
[CBSE Marking Scheme, 2017] 
OR 
(a) Principle of ac generator y 
Working Y, 
Labelled diagram 1 
Derivation of the expression for induced emf 
1% 
(b) Calculation of potential difference 1% 


(a) 


Axle 





Coil 





Carbon 
brushes 


The AC Generator works on the principle of 


electromagnetic induction. Ya 
When the magnetic flux through a coil 
changes, an emf is induced in it. Y 


As the coil rotates in magnetic field the 
effective area of the loop, (i.e., A cos0) exposed 
to the magnetic field keeps on changing, 
hence magnetic flux changes and an emf is 
induced, Y 


^. The induced emf, 


dà 
e=-N — ` 
dt ^ 


= - NBA Å (cos of) 
di 


e = NBAosin of Y 


y w 


Solutions 


(b) Potential difference developed between the 


ends of the wings e = Blo 1⁄2 
Given: Velocity, v = 900 km/hour 
= 250 m/s 
Wing span, I=20m 
Vertical component of Earth’s magnetic field 
B, = Bytan 0 
= 5x10 * (tan 30°) tesla 
Y 


- Potential difference, 
e=5x10*(tan30”) x 20 


x 250 
| 5x20x250x10” 
V3 
= 1.44 volt 1⁄4 


[CBSE Marking Scheme 2018] 





Commonly Made Error 
e The students get confused with the 

relationship between earth's magnetic field 
and its horizontal component 














Answering Tip 
e While answering the question related to 
ac generator always remember to draw a 
proper and labelled diagram following with 
explanation of principle, construction and 
working of generator. 


of Electromagnetic 


32. (i) Faradays Laws 
Induction : 

Faraday’s First Law of Electromagnetic 
Induction states that whenever a conductor 
is placed in varying magnetic field emf is 
induced which is known as induced emf. If 
the conductor circuit is closed current is also 
induced which is called induced current. 
Faraday’s Second Law of Electromagnetic 
Induction states that the induced emf is equal 
to the rate of change of flux linkage where flux 
linkage is the product of number of turns in 
the coil and flux associated with the coil. 


_ Zë 
paren 
eg is magnetic flux through the circuit as 
by = [BAA 


II EE IE TSEC DILL a 


213 


With N loops of similar area in a circuit and 
¿y being the flux through a loop, then emf is 
induced in every loop making Faraday law as 


£ = N22 
AL 
where, e = Induced emf [V], 
N = number of turns in the coil 


Ad = change in the magnetic flux [Wb], 


At = change in time [s] 2 
e The negative sign means that e opposes its 
cause. 
53 — _ dó 
11 eegen 
(ii) 2i 
dB 
E pes 
= -TRÍ X di 
mc S ains 1 
2 
g = — 0.023 V, 
Le = 
R 
= —2.7 mA for 0 < t < 2s. 1 
(iii) Similarly : 





o | + | 








— 
— 
> 
| 
ES 
ES 


1 
T em Tq i 2.7 mA | 
Po quu E | | 
(mA) i l i i 
1 I I l 
14 I I 1 
1 I I l 
l | l l > 
ü 210 4:0 6:0 
Es A | i l poe 
i í [ i 
zé? I I 1 
"MM a | i 
-3 + i i i 
1 1 l I 1 


Lenz's Law : The polarity of induced emf is 
such that it tends to produce a current which 
opposes the change in magnetic flux that 
produced it. 


Explanation : 
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When the north pole of a bar magnet is 
pushed towards the close coil, the magnetic 
flux through coil increases and the current is 
induced in the coil in such a direction that it 
opposes the increase in flux. This is possible 
when the induced current in the coil is in the 
anti clockwise direction. The opposite will 
happen when the north pole is moved away 
from the coil. 

In either case, it is the work done against the 
force of magnetic repulsion/attraction that 
gets ‘converted’ into the induced emf. 


So Lenz's law is a consequence of conservation 


of energy. 1 
OR 
(a) The equivalent magnetic moment is given 
by u = NiA Y 


The direction of m is perpendicular to the 
plane of current carrying loop. It is directed 
along the direction of advance of a right- 
handed screw rotated along the direction of 


flow of current. Y 
Derivation of expression for u of electron 
revolving around a nucleus 2 

For 1 revolution of electron, N = 1 

Current = í = rad 
2nR 
Putting in the expression, 
u = NiA 
eV " 
= 1" DE 
1x | =| TC 
_ eVR 
2 
(b) for the loop, 

p=Nar)i(+k) Y 
Magnetic potential energy = Uu P Y 
= N(nr)i(+k).(B,i+B,j+B,k) Y 
= + zx NiBz. Ya 
[CBSE Marking Scheme, 2018-19] 
33. (i) Definition of electric flux 1 
Stating scalar/ vector Ye 
Gauss's law Y 


Derivation of the expression for electric flux 1 
(ii) Explanation of change in electric flux 2 


| 
| 
| 
| 
| 
| 
| 
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(i) Electric flux through a given surface is defined 
as the dot product of electric field and area 


vector over that surface. 1 
Alternatively $ = d Eds 


Electric flux, through a surface equals the 
surface integral of the electric field over that 


1 
surface. Y 


Itis a scalar quantity. Y 


wi 
D 
D 





Constructing a cube of side d so that charge 
q' gets placed within of this cube (Gaussian 
surface ) 


According to Gauss's law the Electric flux 


$ 


_ Charge enclosed 
Co 


= a 

Eq " 
This is the total flux through all the six faces of 
the cube. 


Hence electric flux through the square 


Po NL X. " 


6 ^ & 68 
(ii) If the charge is moved to a distance d and the 
side of the square is doubled the cube will 
be constructed to have a side 2d but the total 
charge enclosed in it will remain the same. 
Hence the total flux through the cube and 
therefore the flux through the square will 
remain the same as before. 


[Deduct 1 mark if the student just writes 


No change/not affected without giving any 
explanation.] 


1 +1 
[CBSE Marking Scheme 2018] 

OR 
(a) Explaining the two processes FE) 
Defining the two terms 1⁄ + V 
(b) Circuit diagram 1 
Working 1 


(a) The two important processes are diffusion 
and drift. 





Solutions 


Due to concentration gradient, the electrons 
diffuse from the side to the p side and holes 
diffuse the p side to the n side. Y 


«—— Electron diffusion 
Electron drift— > 






Hole Eege ge <— Depletion region 
<— Hole drift 

Due to the diffusion, an electric field develops 

across the junction. Due to the field, an 

electron moves from the p-side. The flow of 

the charge carriers due to the electric field, is 

called drift. Y 


(i) Depletion region : 


It is the space charge region on either side of 
the junction, that gets depleted of free charges. 
is known as the depletion region. Y 
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(ii) Potential Barrier : 


The potential difference, that gets developed 
across the junction and opposes the diffusion 
of charge carries and brings about a condition 
of equilibrium, is known as the barrier 


potential. Y 
Voltmeter (V) 





p-n junction diode 


milli ammeter 
(mA) Switch 


In forward bias, p-side of the diode is 
connected to the positive terminal of the 
battery and N-side is connected to negative 
terminal of the battery. 1 
In forward bias, applied voltage does not 
support potential barrier. As a result, the 
depletion layer width decreases and barrier 
height is reduced. Due to the applied voltage, 
electrons from side cross the depletion 
region and reach p side. Similarly holes from 
p side cross the junction and reach the n side. 


[CBSE Marking Scheme, 2018] 


Time : 3 Hours 
Maximum Marks : 70 












PHYSICS 


CBSE 
Solutions 


Solutions of Question Paper 


PAN 
Ss 


P 


Section 'X ` 


Here diode is forward biased. If diode is ideal, 
its resistance is zero. The effective resistance 


10x10 
across A and B Ges = SKS 
Current in the circuit — — = — A 
(10+5)x10 10? 


So, potential difference across A and B is 
Belt" x2 


y “u 1 


Correct option : (a) 


> P > A 
Explanation: Given, v=v)i and B-Bjj 


Magnetic force on moving electron 
T 
(x) x X x x X X 
K X X x x X x 
y 4 AX x x X x 
S Mix X Xx x x 
x x ix x x X X 
X NIN X X 3 X 
X x "x xXx x X X 
—— > --------- + 
E X x Vx X-axis X 
X Xp|X x X X 
m 
x x x X X A A 


So, the force is perpendicular to v and B both 
as the force is perpendicular to the velocity. 
So, the magnitude will not change v or m, (p = 
mv momentum) so, the de-Broglie wavelength 
remains same. 1 


OR 


Reflecting telescope is used to see erect image 
of distant object. 


9n 





Given, 
Power associated with secondary, P, = 12 W 
Secondary voltage, V, = 24 V 


TA 
Current in the secondary, I, = == 


=2=05 A 
V 24 ` 


Peak value of the current in the secondary, 


1 
I, =I. V2 =(0.5)(1.414) = 0.707 or— A. 
0 S ( X ) J2 1 
The light coming out of LASER is a 


monochromatic light ie. single colored. The 

single colored light will have the wavelength 

by which it can be said as coherentas well 1 
OR 

The unit of conductance is mho or simen(s). 

The electric potential at any point due to a 


charge Q is given by, 
W 2] 
=—=—— =0.1V 
Q 20C s 


The meter bridge is more sensitive when all the 
resistances are same order or theirratio is unity. 
1 
The difference between the rest mass of a 
nucleus and the sum of the rest masses of its 
constituent nucleons is called its mass defect. It 

is given by 
Am=Zm, + (A-Z) m,-M 1 

OR 


The current that flows in circles inside a disc is 
called Eddy current. 


Relative permeability 
E 
M, s Lo 
2: 
M, = — y 
2:0 x 10 


ú 









be Solutions 


= 1400 1⁄2 
[CBSE Marking Scheme 2017] 
OR 
dV 


Electric field = E = - — 
dx 


When V is constant, then o ex Ü 
x 
Electric field = E = 0. 
Photoelectric Effect (Raman Effect/Compton 


Effect) 1 
[CBSE Marking Scheme, 2017] 


10. The normal drawn at any point on the 


equipotential surface will give the direction of 
electric field at that point. If the two surfaces 
intersect each other, there will be two directions 
of the electric field at that point which is not 
possible. So, the two equipotential surfaces 
cannot intersect each other. 1 


11. Correct option : (a) 


12. 


13. 


Explanation : Current carrying wire creates 
magnetic field. This magnetic field has no effect 
on astationary charge. But when the charge also 
moves, then it creates a current. This current 
produces a magnetic field. Two fields interacts 
and the charge is deflected. So, the assertion is 
true. 

Moving charge creates a current which 
produces a magnetic field. So, the reason is also 
true. 


Reason is the correct explanation of A. 1 
Correct option : (a) 
Explanation : In absence of magnetic field, 


moving electron will not be deflected. This 
possibility is true. So, assertion is true. 


F = q (Vx B). So, force on electron is directly 
proportional to the strength of the magnetic 
field. So, reason is true. 
Reason properly explain the assertion. 1 
Correct option : (a) 
Explanation : For photon as a particle, 
h 


p 
_ hc 
i, 
_ hc 
P E 


again, E 


Comparing two expressions of A 





14. 


Section 'B' . 
15. 


16. 
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h hc 

p E 

E 

p= — 

C 

50, assertion is true. 

Through  photoelectric effect experiment, 


Einstein showed that photon behaves like a 
particle. So, reason is also true. 

Reason also explains the assertion. 1 
Correct option : (d) 

Explanation : Photoelectric effect demonstrates 
the particle nature of light. So, assertion is false. 
Number of photo electrons emitted is 
proportional to the intensity of incident light. 
So, reason is false. 

Both A and R are false. 


(1) Correct option is (d) 

Full form of IC is integrated chip or Integrated 
Circuit. 

(2) Correct option is (d) 

The IC was first invented by Jack Kilky at Texas 
Instruments in 1958 and he was awarded Nobel 
Prize for this in 2000. 

(3) Correct option is (a) 

In the past five decades, a dramatic 
miniaturisation in computer technology has 
made modern day computers faster and smaller. 
In the 1970s, Gordon Moore, co-founder of 
INTEL, pointed out that the memory capacity 
of a chip (IC) approximately doubled every one 
and a half years. This is popularly known as 
Moore's law. 

(4) Correct option is (a) 

ICs are electronic devices that contain many 
transistors, resistors, capacitors, connecting 
wires — all in one package. It does not contain 
any inductor or crystal oscillator. 

(5) Correct option is (d) 

IC's are produced on a piece of semiconductor 
crystal (or chip) by a process called 
photolithography. 

(1) Correct option is (c) 

The optical fiber works on the principle of total 
internal reflection. 1 
(2) Correct option is (a) 

Single-mode fiber is used for long-distance 
transmission, while multimode fiber is used for 
shorter distances. 1 


=! 
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(3) Correct option is (c) (i) In case of plane parallel to y-z plane, normal to 
Optical fiber is usually made of plastic or glass plane will be along x-axis, so 0 = 0 

so that light rays can travel continuously, ~ 
bouncing off the optical fiber walls and can be Electric flux will be calculated using ọ = | E lA 
transmitting end to end data. 1 cad %2 


(4) Correct option is (b) 


= 5 x 10? x 10? x cos 0° 
In graded Index Fibers, the refractive index of 


2 
the optical fiber decreases as the radial distance = 50 Nm'/C / 
from the fiber axis increases l | (ii) Since plane is making an angle of 30° with x-axis, 
(5) Correct option is (d) so normal to its plane will make 60° with x-axis, so 
Light signals do degrade over progressing 0 = 60° 
distances due to absorption and scattering. 3 

NETUS EN UE m Now finding Electric flux again with 0) = | E |A 
=5x 10° 10° x cos:60" Y 
17. (i) According to Biot-Savart's law, the magnetic 2 
=} = 25 Nm/C Y 
field due to a current element dl carrying 
zy OR 

current Lata point P with position vector Y is The carbon brushes used in case of the generator 
ber E are corrosion free. On small expansion on 
3 d heating, it maintains the proper contact as well. 

1B _ Hoy dis + 19. Energy stored in a capacitor 

T gine 3 1 2 
4n Y U = 1 CV? Or 14 Y 
2 2 C 
Capacitance of the (parallel) combination 
= =C+C=2C y 
E > p Here, the total charge, Q, remains the same : 

1 q^ 

Initial energy = 2.4% 

I BY 2 € 
uol and Final energy = 1g Y 


; final 
Field lines : -. Ratio of energies = E 


initial energy 


[CBSE Marking Scheme 2014] 





OR 
EN NUR i If all the magnetic flux due to any current in the 
E = 5 x 10? N/C along (+) positive direction of primary is linked with the secondary then, 
x-axis. N V 
Surface area, A = 10 cm x 10 cm beis MM =a = ü 
p 


= 0.10 m x 0.10m N, 


ege e 
= 10 “m where k is the transformation ratio. 
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20. No, 0 (ii) Phasor diagram : Y 
As the magnetic field due to current carrying E pl 
wire will be in the plane of the circular loop, G 
so magnetic flux will remain zero. Y 
Alternatively, Vo 
[Magnetic flux does not change with the 
change of current.] 1 
[CBSE Marking Scheme 2017] MN. Ve 
an = 
Detailed Answer : 4 Ve 
No, there will not be an induced emf in the Vo = Vg 
loop as magnetic flux doesn't change linked Xo =R 
with the circular loop because magnetic field == 
lines are parallel to the plane of the loop. Impedance, Z = Uc * R^) Y 
Z = R42 1⁄4 
[CBSE Marking Scheme, 2017] 





o | 5. 


As, induced emf (e) is proportional to the rate 
of change of magnetic flux (p) 


and g = BA = BAcos 0 
Here, B L A= p} = BAcos 90° = 
So, induced emf = 0 


Hence, a change in current will not create any 
emf in the loop. 


21. The positive of E, is not connected to terminal 





22. 


X. 1⁄2 





In loop PGJX, E; - Vç + Exy = 0 
Vo = E, + Ew Ve 
Vo =E, + kl Y 
So, Vg (or deflection) will be maximum when 
| is maximum £e, when jockey is touched 
near and Y. Also, Vc (or deflection) will be 
minimum when / is minimum ie, when 
jockey is touched near end X. 


[CBSE Marking Scheme, 2018] 


(i) As the current leads the voltage by * , the 


4 24. 


element used in black box is a ‘capacitor’. Y 


de-Broglie wavelength is given by 
A h 
` N2ueV 


Mass of a proton = u 





Charge of proton = e 
Hence, Kinetic energy of a proton when 
accelerated through a potential = eV 
Putting these values in de-Broglie wavelength 
formula to calculate wave length of proton 
h 
A, = J2ueV Y 





Now, 

e Mass of an a-particle = 4u 

* Charge of an a-particle = Ze 

Hence, Kinetic energy of an a-particle when 
accelerated through a potential =2 eV 


Putting these values in de-Broglie wavelength 
formula to calculate wave length of a-particle 


h h 
he CR A eue A 


Ay 
Hence ratio of CS = 
a 


| 
2 alr 


1 


— = —— 1 
dë 171242 
[CBSE Marking Scheme, 2017] 
Calculation of focal length Ya | 
Lens maker's formula Y 
Calculation of radius of curvature 1 


w e. C C E lu 
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= 600 mV JA 
Es 5 T 5 Che -> cm- - 20 cm Y Maximum induced current, 
E = ent = 600 A 1 
fof Pa de 1 Io y SR e 
f Um Ry F; š 
= x» S 25. (i) Identification  4+% 

u. = 1:5; H4 = 1.4, R, = —R, R, EK (ii) Uses 1⁄4 + Y 
ue EZE? d (i) X-rays Y 
-20 114 R R Used for medical purposes. Y, 


Br) (-&) ⁄ 
20 11.4 R A 


B = cm (= 2.86cm) Ya 


[CBSE Marking Scheme, 2019] 
Detailed Answer : 


Given, refractive index of equiconcave lens = 1.5 
Power of equiconcave lens = — 5D 

Refractive index of medium= 1.4. 

Formula for power of lens is 


pes 
f 
~. Focal length of this lens, 
1 1 
f= PU (5) = — 0.2 m. 


Lens makers formula gives 


CEA 
f n R, R3 


Here, n, = 1.5,n, = 14 letR, = + R, R, = - R. 
Substituting the values in above equation 


= d — 3-1] = 
0.2 1.4 R R 
1 (15-149) 2 
or — = —— 


0.2 1.4 R 
e KEE 
1.4 
1 
or R= — Xx0.4 
14 
2 
= = m = 2.86 cm 
OR 
Maximum value of emf 
En = NBAw Y, 


= 20 x 200 x 107 
X3x10^x50V Y 


vaga > 


(Also accept UV rays and gamma rays and any 
one use of the EM wave named) 

(1i) Microwaves Y 
Used in radar systems. Y 
(Also accept short radio waves and any one 
use of the EM wave named) 

[CBSE Marking Scheme, 2017] 


Detailed Answer : 
(i) Wavelength 10% m < À < 10? m shows the 


existence of X-rays 

The radiation of X-rays takes place due to 
electron transitions among upper and lower 
energy levels of heavy elements that are excited 
by electron bombardment. X-rays are mainly 
used in medicine and dentistry which can be 
detected using photographic film. 1 


(ii) Wavelength 10? m < À < 10! m shows the 


existence of Microwaves. 


Microwaves are produced by magnetron which 

are used in radar, telemetry and electron spin 

resonance studies and in microwave ovens. 

Microwaves are detected with crystal detectors or 

solid-state diodes. 1 
Section 'D' 


= A -— ^ 
26. (a) E = Ej and B- Bk y 
Force on positive ion due to electric field 
"^ ^ 
Fp = qEj Y 


-=> > 
Force due to magnetic field F, = «(vx B) 
For passing undeflected, F. =- F. 
A s= A 
qEj = —q(u¿x Bk) 
SS em ^ ^ 
This is possible only if qv, x Bk= o BI Y 


— 


Or Do us (E/B)i 
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trajectory would be as shown below: Y 8 
(b) The trajectory > Speed „= 3X10 e: 
Pais 1-33 
= 2:25 x10% m/s 
1 Ha Pol 
ii >= | —-1 | —-— 
ds f Ë le dei 
Y 
Justification: For positive ions with speed . E a 155_; 2 
^ 20 E 1 R A 
v <0, 
Force due to electric field = F'¿ = qE = Fg = (20 x 1.10) cm =-22cm Y 
due to magnetic field Ee = qos < Fg [CBSE Marking Scheme, 2016] 
since 7 «€ v, 
Now forces are unbalanced, and hence, ion | 28. Writing the two loop equations lo + 15 
will experience an acceleration along E. 1⁄4 | Finding the current through DB 1% 
Since initial velocity is perpendicular to E, the | Finding the p.d. between B and D 1⁄4 
trajectory would be parabolic. ⁄: | Using Kirchhoff's voltage rule, we have : 
[CBSE Marking Scheme 2018] | For loop DABD 
27. Definition of Electric flux 1 (1 x I, + (1) + (2) + 21, + 2(1, + L) = 0 
SI unit Y or 51, + 21, = 1 (i) 1⁄4 
Formula (Gauss's Law) Y For loop DCBD 
Calculation of Charge within the cube 1 + l, x 3 + (3) + (-1) + 1 X L, +92(1, + Lief 
Electric Flux is the dot product of electric field or 21, + 6L, = -2 ...(ii) 1⁄4 
and area vector. 1 Solving (i) and (ii), we get 
also accept 
ep | o I, = 5 A 4 
o = f Ed 13 
SI Unit : Nm°/C or volt-meter YA L = 6 Si Y 
For a given case 13 
$ = >, +0, = [E, (at x = 2a) | WS I NEN 
-E (atx =a] | ^. Current through DB = I, + L, = 15^ yh 
y = |a(2a)- a(a)]a* | ^. PD. between B and D = 0.154 A Y 
e | [CBSE Marking Scheme, 2018] 
= 100 x (0-1) = 01 NmYC4 | HS 
q . (i) Behaviour of revolving electron as a tiny 
But een | magnetic dipole. 1 
| —" 
q = £900 = 8-854 x 10" x 10! C | (ii) Proof of the relation H =- L 1 
= 0.8854 pC | : 
[CBSE Marking Scheme, 2018] | (iii)Significance of negative sign 1 
OR Electron, in circular motion around the 
nucleus constitutes a current loop which 
(i) A= E E 442.8 nm Y behaves like a magnetic dipole. 1 
133 Current associated with the revolving electron : 
3x10* ms” 
Frequency, v= — 589 nm I= = 
24 14 
5.09 x 10" Hz Y Get 
and T= Gg 


ee  ___»>P>Eoop»5zo Er —————————— a RR Tro AB 7 "y “hel + 
- pomem e y ane. S y, me CORAM e w T r 
= = ^ 
é 
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sah as — Flux linked with the primary coil 
2n o NN Agi, 
S ; 
= Mpi, Y 


Lo N5N,^,.A5 


de 9 Hence, Mp == ] 


= nn Al 
N N 
š Ë ==>; Hn > 22 Y 
Magnetic moment of the loop, l 
2 [CBSE Marking Scheme 2017] 


H. = JĄ = k. s. 
TY 


evr  e.m,ur 





30. (i) Finding the magnitude of the resultant 








= 1 
2 2m, i force on charge q 2 
Orbital angular momentum of the electron, (ii) Finding the work done 1 
L = mr (i) Force on charge q due to the charge -44 Y 
" 5 Jed L =i 1 4q* 
EI Y E = ane,| 2 |’ along AB 
-vesign signifies that the angular momentum Force on the charge q, due to the charge 24 
of the revolving electron is opposite in . 
direction to the magnetic moment associated "EE AE, d long CA 
with it. 1 d". Ames. fu. eR 


[CBSE Marking Scheme 2017] wr 
The forces F, and F, are inclined to each other 


29. Definition of mutual inductance 1 at an angle of 120? 
Derivation of mutual inductance for two long 
solenoids 2 

(i) Mutual inductance, is numerically equal to the 

induced emf in the secondary coil when the 
current in the primary coil changes by unity. 
Alternatively, 
Mutual inductance in numerically equal to the 
magnetic flux linked with one coil/secondary 
coil when unit current flows through the 
other coil/primary coil. 1 Ce ; 

Hence, resultant electric force on charge q 


dE +E +2RE ee y 
JE? +F2 +2FE cos120° 
VE RES, 7 
S Ss 





ES 


(ii) 
F 


Y 


Ane, 1? 








| 2 x 
Let a current i, flow in the secondary coil | birt T Y 

| Hal A. Se 

SE Í 


| € e A A A UA c 
> < 
h 
* 
1 


Solutions 


(ii) Net PE. of the system 
2 
1 [-4«2-8] 








2 
(-10) d z 








Work done = Ve 


[CBSE Marking Scheme 2018] 


31. (i) Diagram Y 
Principle Yr 
Relation between voltage, number of turns, 
and Currents 2/ 

(ii) Input power Y 
Output power Y 
Output voltage 1⁄2 


Soft iron-core 






AAA 
Áreuiug 
ÁKrepuo»ag 


) (i) (i) 


Working principle 

Whenever current in one coil changes, an emf 
gets induced in the neighbouring coil 1 
Voltage across secondary 





de 
V, "Ee" =N, dt Y 
Voltage across primary 
do 
V = b ==N. — 1 
e 
V, = N, (Here, N, > N,) Y, 


In an ideal transformer 
Power Input = Power output 


LV, = LV, Y 
Vr N. 4 
v. — — j Y 
p p Í, 
(ii) Input power, P; = I, x Vi = 15 x 100 = 1500 
AEW 1⁄2 


Power output, Pj = P. x us -1350W Y 


Ge Ja = 1350 W 
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1350 
Output voltage, Vo = Ca = 450 V Y 


[CBSE Marking Scheme, 2017] 
OR 


Two thin lenses, of focal length f, and f, are 
kept in contact. Let O be the position of object 
and let u be the object distance. The distance 
of the image (which is at I,), for the first lens is 





01. 
This image serves as object for the second 
lens. 1⁄2 
Let the final image be at I. We then have 

1 Li: 
Een, es RS 1 
fi e DK, à 
1 1-1 
als a: ls 1 
f € w e 
Adding, we get 
Kéi — i.d — 1 1 
fh vu f q 
a E 
f Á h 
.. P = P, — P, 15 
(ii) At minimum deviation 
A 
r = > = 30° Y, 
We are given that, 
T. 
sin 45? 
= = 2 
m sin 30° v2 
T C 
-. Speed of light in the prism = Ja Y, 


| (z 2.1 x 10° ms”) 
[Award Y mark if the student writes the 


formula : 
. (4 +Ó, J 
sin 
Boke Bg 
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but does not do any calculations. ] 
[CBSE Marking Scheme, 2017] 


32. (i) Three features of photoelectric effect, which 


cannot be explained by the wave theory of 

light, are : 

(a) Maximum kinetic energy of emitted 
electrons is independent of the intensity 


of incident light. Y 
(b) There exists a ‘threshold frequency” for 

each photosensitive material. Ke 
(c) ‘Photoelectric effect’ is instantaneous in 

nature. Y 

Einstein’s photoelectric equation 

K.E. max= AV — 00 


[Alternatively : eV, = hv — bo ] can be used 
to explain these features as follows. 


(a) Einstein'sequationshowsthatK,, e v. 
However, K,,. does not depend on the 
intensity of light. Y 

(b) Einstein’s equation shows that for v 


SH becomes negative, ie, there 


cannot be any photoemission for v 


< Vo | where, vo = 2) . 


(c) The free electrons in the metal, that 
completely absorb the energy of 
the incident photons, get emitted 
instantaneously. 


(ii) (a) Slope of the graph between V, and v 


(from Einstein's equation) equals (h/e). 
Hence, it does not depend on the nature 
of the material. 
(b) Emitted electrons have greater energy for 
material M,. This is because 9 (= hvo) has 
a lower value for material M4. 
[CBSE Marking Scheme, 2015] 
OR 


(i) Derivation of the expression for electric field E 


3 


(ii) Graph to show the required variation of the 


electric field 1 


(iii) Calculation of work done 1 
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Ex: 





le + + +|+ + + + 


z 





To calculate the electric field, imagine a 
cylindrical Gaussian surface, since the field is 
everywhere radial, flux through two ends of 
the cylindrical Gaussian surface is zero. ^ y 
At cylindrical part of the surface electric field 


E is normal to the surface at every point and 


its magnitude is constant. 


Therefore flux through the Gaussian surface 
= Flux through the curved cylindrical part of 
the surface, 


= E x 2nrl ...(1) Y 
Applying Gauss's Law 
Flux, >= (enclosed 
£9 


Total charge enclosed — Linear charge density 
x | 








= Al 
Al 
AL K- 
d " ....(ii) Y 
Using Equations (i) & (ii) 
E X 2nri = Ed 
Co 
À 
^ 1 
T Zitat £ 
e À a 
In vector notation, E = Mie Ç 5 
0 


(where n is a unit vector normal to the line 
charge) 


(ii) The required graph is as shown : 





Solutions 


(iii) Work done in moving the charge d through a 
small displacement dr 





dW = Fr 
= gEdrcos 0° 
ss E d 
Be 2TE gt : "a 


Work done in moving the given charge from 
r, to r> (r2 > 11) | 
P T, 

W = Í iW = | 


r, 


Aqdr 


Ano 





M] 


W = Ag e d 
2TEp n 


[CBSE Marking Scheme, 2018] 





33. (i) Derivation of the expression for drift velocity 

2 

Deduction of Ohm's law 2 

(ii) Name of quantity and justification y + 1⁄2 

(i) Let an electric field E be applied to the 
conductor. Acceleration of each electron is 


a= £ Y 
m 
) Velocity gained by the electron 
== eE, Y, 
m 


Let the conductor contain n electrons per unit 
volume. The average value of time 'f', between 
their successive collisions, is the relaxation 
time, ^. Y, 


e 

Hence average drift velocity, v; = ——T Y 
m 

The amount of charge, crossing area A, in time 


At, is = neAv,At = LAT Y 
Substituting the value of v;, we get 


IAt = nea =) At 
m 


A: E 
m 


| 
| 
| 
| 
| 
| 


| 
| 
| 
x 
x 
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= oE 


2 
t = £ V. is the conductivity 
m 


But I = JA, where, J is the current density, Y 


2 
en 
> J= oE Y 
This is Ohm's law 


[Note : Credit should be given if the student 
derives the alternative form of Ohm's law by 


V 
substituting E = Si 


(ii) (b) Current density will remain constant in the 


wire. Y 
All other quantities, depend on the cross 
sectional area of the wire. Y 


[CBSE Marking Scheme, 2017] 


Detailed Answer : 


(ii)Out of these, current density remains 
constant in a wire whose cross-sectional area 
increases linearly from its one end to other as 
current density is : 


Pe and I = Ki 
A R 


V l 
fa mes 


VA V 
= plA = pl = constant 


It is current per unit area that depends on area 


of cross-section. 1⁄2 
Drift speed is given as : 
aal 
d Ane 
Electric field = i | j 
ric field = - where o is electrical 
conductivity ya 
OR 


(i) Finding the total energy before the capacitors 


are connected 1 
(i) Finding the total energy in the parallel 

combination 3 
(iii) Reason for difference 1 
(i) We have 


Energy stored in a capacitor — Y | | Y 
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^. Energy stored in the charged capacitors 


1 
E, = —C,V¿ 
Ve LE, 
Lo yz 
And E, SS 22 


1 1 
-. Total energy stored = SN SCAM Y 


(ii) Let V be the potential difference across the 
parallel combination. 


Equivalent capacitance = (C, + C;) Va 
Since charge is a conserved quantity, we have 
(C, J^ C,)V -— CN, - CV» Y 


E d 
v= (C; +C) 1 


Total energy stored in the parallel 
combination 


1 
;€ +C,)V* y, 


1 (CV; +C2V2)° 
2 (C,+C,) %2 


(iii) The total energy of the parallel combination is 
different (less) from the total energy before the 
capacitors are connected. This is because some 
energy gets used up due to the movement of 
charges. 1 

[CBSE Marking Scheme, 2018] 
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Self Assessment Paper-1 
l | 3u. (OR) Apply Gebuert pe BZ i 
a. Apply the formula, T = 27 MB s PP da Ge 
2. (OR) Use the formula, Force = F = qVB 19. Find p and then the critical angle. Then decide d 
dà whether refraction or total internal reflection 
3. Apply the formula, y = B.A and e = p will bethere. 
* (OR) Due to high permeability of the sin A Oy, 
ferromagnetic material, the magnetic field | 19. (OR) Apply the formula, u = — 2 _ 
nside the magnet gets increased to a great sin A 
extent. 2 i 
5. Apply the formula, F = qVBsin0 22. Find energy (E) of photon and then check 
6. Apply the formula, resonant frequency whether E is greater than or smaller than E,. 
1 Accordingly conclude. 
= oa LO 23. Apply the formula Energy (E) = hv and number 
L of photons = EUM Š 
7. (OR) Apply the formula, u, = L. E ! 
0 
1 i 
8. (OR) Normal adjustment ae Spee f= 
17. Apply the formula q = CV and I = i 


Self Assessment Paper-2 
$e 


1. Apply the formula, r = = 6. Apply the formula, B = uni 


] pr 
8. (OR) Apply th E m i 
2. Apply the formula, Pay = ErmsIruscosó (OR) Apply the formula, L,y sl y Ip Sin dO 


3. When u, > u, the lens becomes diverging. 1 
When u, > uy, the lens becomes converging. PER f (in metre) 


4. (OR) The surface of constant phase. 
5. When capacitors connected in parallel, the | 47. Apply the formula, U = ES 
equivalent capacitance is " 1l 1 
Co G, C, 19. Apply the formula, t = pEsin0 and U = - pEcos0 





228 


19. (OR) Apply the formula, m = Í 
Ral 


degt? 


S 





20. Apply the formula, S = 


Then find the equivalent resistance connected 


parallel. 
21. Apply the formula, $ = EAcos0 


OSWAAL CBSE Sample Question Pa 








pers, PHYSICS, Class au 


(E- V) 
22. Apply the formula, r — i 





25. Yes, the angular magnification changes. When 
the distance between the eye and a magnifying 
glass is increased, the angular magnification 
decreases a little. 

h 


J2mqV 


29. Apply the formula, U = GL" 





28. Apply the formula, à = 


Self Assessment Paper-3 


3. Apply the formula, i, R, = (i - i, )R, 


1 1 1 
5. Apply thef la, — => +t 
pply the formula En c6 


7. Current depends on v, and n. Number of free 
electrons increases on increasing temperature. 





I 
8. Apply the formula, R =S 1 
SS? | A 


8. (OR) Apply the formula, threshold frequency 
hc 


Ó 


10. Ifa voltage is increased, the current is decreased 
in the same ratio. 


mA 
17. Apply the formula, R = R.A! 3 and De 4 aR? 
3 





18. (OR) Threshold frequency = Minimum 
frequency of incident radiation that can cause 
photoemission. 

h 


19. Apply the formula, A = 
pply p 


23. Current leads voltage. So, it is a capacitor. 
25. Apply the formula, W = hv, and hv = W + eV 
27. (OR) Find F,, F,, Fs. 
Find F}, which is the resultant of F, and F}. 
Find the resultant of F, and F}. 
x 28. (OR) Apply the formula, Force = gE 
| 





Acceleration = qe and s = SÉ 
1 2 l q 
30. Apply formula, Energy stored = per = Ce 
C 


Self Assessment Paper-4 


1. Apply the formula, W = MB(cos 0, - cos 0). 





UnM 

2. Find The value of M from the formula B = im 
d th he f la B RE 
TT NE <s 
and then put it in the formula D, AR? 


3. Differentiate the expression d: 5t^ + 3t+16 
with respect to f to find induced emf e. 


For two different values of t, find two different 
values of e and then take the difference. 


4. The full cycle of alternating current consists 
of two half cycles. For one half, current is 
positive and for second half, current is negative. 
Therefore, for an a.c. cycle, the net value of 
average current out to zero. 





5. Charge is equally shared. 





F 
6. Apply the formula, E = — 
mr" 


7. At the first face, all the three rays will enter the 
without any refraction. At the second face, one 
will suffer reaction and the other will suffer 
total internal reflection. 


B 
— —tan8 


9. Apply the formula, B 
H 


10. Find F, and E, and then the net force F} - Fr 


17. Find Wap, Wac, Wgc and then W = Wag + Wac 


19. Apply the formula, I = neAv, 


T 
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26. 
19. (OR) Apply the formula, - = R{ - Si Was usu 
n 
1 2 27. Apply the formula, Imax =| Ri i 
Weg" Imin 070: 
20. Apply the formula, B = ——9— —— 
IS ie 28. Apply lens maker's formula. 
21. Apply the formula, magnetic moment = m = 28. (OR) Apply the formula, 
NIA = NITR (i) magnification = m = o 
23. Find E, and E, and then the net field = E, - E, fe 
24. (OR) Apply the formula, R = R¿A*” and p = ma. (ii) tan a = lo $ 
R uo fo 
Self Assessment Paper-5 
7. Apply the formula, S = =p oes Ep ener 
l Integrate to find e 
17. Apply the formula, V = Et + E,(d — t ) and mo^ I E B 
G 26. Start with the relationship, — = x— 
E= — r ANE) r^ 
Eu 2nr 
; and then find T = —— l 
18. Apply Snell’s law at the two interfaces. O 
19. Apply the formula, K.E. = QV = Van 2 
3 28. Apply the formula, Lmax = | Fa 
21. Apply the formula, r = LC A IR La (4 — 
2 
29. Find the value of critical angle and the angle of 
22. Apply the formula, eV, = hv — hvo incidence at the AC face. Then decide what will 
23. Find $ = dn + y and then Q = Soft happen to the ray. 








Self Assessment Paper-6 





1. Apply the formula, Refractive Index 
Real depth 
~ Apparent depth 


. Magnetic field at the centre due to semicircular 
coil — ; (Magnetic field at the centre due to 


semicircular coil) 
Reconstruction of the circuit results 


6uF 6uF kl 
24 ho: = p> 


6uF 
When one hole is covered with red and other 
with blue, the frequency changes. 
Diamonds sparkle because of the total internal 
reflection of light since they have a very high 
refractive index. 


= 


20. 


21. 


26. 


27. 


OR 
h 


h 
p i J2mqV 
When a dc source is connected to a capacitor, 


the capacitor gets charged and after charging, 
no current flows in the circuit. 








Apply the formula, e, = nBAO 
C 1 
. (ii) Apply the formula, u = e e 
Apply the formula, C = v 
(OR) Find V,. 
= . Vo 

For capacitor, ij = 771 y 

(ac) 


18. 





230 


For inductor, i, = Ki 
wL 
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E and E, and then the resultant 
1 


F = JF +F + 2EE cos 


Self Assessment Paper-7 


3. Since each incident photon ejects one 
photoelectron from a metal surface, therefore, 
the number of photoelectrons emitted depends 
on the number of photons falling on the metal 
surface. 


4. Apply the formula, 


w, = i 
A 
5. In astronomical telescope, magnifying power 
fo 
"A 
8. (OR) 
LI + R,) = 2, R, for 2 V range 


ll 


(CG +R, +R) 
¿(G + R, + R, + R.) 


20, for 20 V range 
200, for 200 V range 
sin r 


sin ! 


9. From the graph, tan6 = 


Apply the formula, I = 41, cos? d 


OR 
| M /= Ed IE= — 
Apply the tormula, C = v' V = EdandE = = 


19. Apply the formula, A = 


20. 


h 


J/2mqV 





OR 
E,d + E,d 


V = k+E,d+0+Ed 








P be a point at a distance x from 
charge q 
l l (-24) 
ALLA — 
4me, X GRE, (d— x 


. (i) Apply the formula, 


p == rn 
(ii) Apply the formula, 


-13.6 eV 


n 
Apply the formula, hv = hv, + eV 
LR 


Power = 


| 
| Ke 
| 25. Apply lens maker's formula. 
| 26. 
| 


(ii) Find V, and V, and then the net potential 
V = V, + V, 


Self Assessment Paper-8 





2. Explain from lens maker's formula. 


3, 


17, 


h 
2meV 


Apply the formula, iR, = (!-1,) R, 

(OR) The minimum energy required to eject 
an electron from the surface is called the 
photoelectric work function. 

When the red and blue light come in through 
their respective slits with frequencies being 
different, they are not coherent sources. 


Use formula, Power = PR 


Apply the formula, A = 


|| 


| 
| 
| 
| 


| 


| 18. 
18. 
25. 
27. 


28. 


nhc 


Apply the formula, W = — 


(OR) Find the circuit current and then the 
current through individual resistors. 


Apply the formula, F = BI sin 0 
(OR) I = = whreg = do =-d SIE) 
R dt at 


Find E,, and E,c. Then find X 


= V Els + Eke + 2E SE, c0s0 


y. 





6 C me se 5 ` =Ñ 
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Hints 
Self Assessment Paper-9 
2,2p2 
1. Induced emf = e = do KE = e rb 
dt 2m 
Find induced emf att = 3 s and t = 4 s and then i Es 
take the difference. rex 
e 


17. 


18. 


18. 


¡A 
2. 


4. 


4. 


2 
. Apply the formula, L = H ` E 
Vo 
Apply the formula, Vous = E: 
(OR) Charge inside a conductor is zero. 18 
l | 
Apply the formula, R = | 100 — 3 - 


éi 


7. 


8. 


10. 





The energy band gap of carbon is the maximum 
and that of germanium is the least. 19. 
The ray passes from rarer to denser then denser 


edium. 
to rarer m | 20 
] = Anev, 


. Apply the formula, Ene = E, - E; and I = ms 21. 


Find Wap, Wac and Wy. an 
W = Was + Wac + Wac- 27. 
Apply the formula, Angular width = = 29. 
(OR) 

The KE of electron 


Find force between wire 3 & 2 and between 
wires 3 & 1. Then find the net force. 


. Magnitude of B = E 
C 


x = 000-1 = 


Apply the formula, I = neAvd 
Find F, and F, and then equate them. 
Apply the formula, Energy stored 


2 
_ lc. 1 Q 
2 2 C 


Self Assessment Paper-10 


eg 


Apply the formula, W = MB (cos 6, - cos 0.) 18. 


(OR) Speed of light in glass or any medium is 
dependent on the colour of light. 








(OR) Apply the formula, m = A 
E 


(OR) Apply the formula, Capacitance = 4regr 
and Volume = FLA 


IG 
Apply the formula, 5 = I 


ach 21. 
(^8 25. 





Apply the formula, 
dë (A+0,,) 
ú 2 
P E 
sin — 
2 
1.6 8 
mo 4g 42 
5 


Calculate initial and final Binding energy and 
then take the difference. 


. The distance of the 1st minima from the centre 


of the screen is, 
DÀ 
x, dark = — 
a 


where, D = distance of slit from screen 


À = wavelength of the light, 
a = width of the slit. 
Apply the formula, Gain in K.E. = QV = mv? 


Find frequency in two cases applying the 
formula, hv = E, - E, Then take the ratio. 
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